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I. THE EFFECT OF COLITIS ON THE GASTRIC EMPTYING TIME 


pgreinge of the motility of the stomach on stimulation of the intestine 
has been observed by a number of investigators, Bayliss and Starling,‘ 
Cannon and Murphy,* Brunemeier and Carlson,® and Pearey and Van Liere,’® 
who have found that distension of the colon would inhibit the motility of the 
empty or digesting stomach, the degree of inhibition depending on the con- 
dition of the animal and the intensity and duration of the stimulation of the 
colon. White®? has produced colitis experimentally in animals, and has ob- 
served that a marked irritation of the colon caused a definite delay in the 
emptying of the stomach, and that moderate or mild irritation had no effect. 
A number of clinical observations on the relation of the colon to gastrie 
motility have been reported. White®* studying patients with colitis found 
that when the cecum is irritable, the stomach empties rapidly. Eisen," how- 
ever, examined a large number of patients with appendicitis and found a 
large gastric residue at the end of six hours. Smithies*® found inereased gas- 
trie motility in some of his cases of colitis. White?* found that in patients 
with marked colitis gastric emptying was delayed. Carman and Moore? re- 
ported that in cases of diarrhea the stomach empties more rapidly than nor- 
wally. Alvarez' has pointed out that the introduction of material into the colon 
may retard the progress of food passing down from above, and radiologists 
have known that enemas must not be given immediately after a barium meal 
if they are to determine satisfactorily the motor activity of the stomach. 


*From the Cleveland Clinic Foundation, Cleveland, Ohio. 
2Zeceived for publication, January 5, 1930. 
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From this brief review of the literature, it is clearly evident that the 
activity of the colon influences the activity of the stomach, but that further 
experimental work is required to determine the effect of varying degrees of 
colitis on gastrie digestion. 

Method for Studying Gastric Emptying Time.—All experiments were done 
on dogs. A Pavlov pouch was made in each of five dogs in order that the gastrie 
secretion could be studied coincidentally with the emptying time of the stomach. 
About three weeks after the operation, the dogs were given a standard test 
meal for two weeks and both the emptying time and the secretion of the 
stomach were studied. The standard meal consisted of 200 em. of lean meat, 
200 em. of bread, 100 ¢.e. milk and 150 e.e. water. When roentgenograms 
were made, enough barium was added to the meal to make it visible. 

Method of Producing Colitis.—Before attempting to produce a colitis in the 
Pavlov pouch dog, several chemicals were tried on other animals. It was found 
that mustard oil in a 0.1 per cent solution would cause an irritation of the 
colon. The use of silver nitrate in a 2 per cent solution produced a severe 
colitis. Each of the five Pavlov pouch dogs were anesthetized, the colon was 
washed with tap water, and 150 ¢.ec. of a 0.1 per cent mustard oil solution was 
injected into the colon by means of a rubber catheter. 

Results —After determining the normal emptying time, a colitis was pro 
duced as described above. As soon as the animals recovered from the anes- 
thetie following the application of the mustard oil, the bowel movements were 
copious and frequent. On the following day the stools showed bright red 
blood and mucus. At this time the dogs were given a barium meal in order to 
study the emptying time of the stomach. Of the five dogs, four retained the 
meal, while the other dog vomited the whole meal almost as soon as he had 
finished eating. In the four dogs which retained the meal, the emptying time 
of the stomach was five hours, which is one hour less than the normal empty- 
ing time. One week after the colitis was produced, the emptying time of the 
stomach was again studied, and it was found that in three dogs the stomach 
was not entirely empty before the end of the sixth hour, while in the other two 
animals the emptying time was still five hours. 

Seven days after the colitis was produced with mustard oil, the dogs 
had recovered from the diarrhea, and were eating well. At this time a severe 
colitis was again produced by using the 2 per cent silver nitrate mixture. 
Following the production of this severe colitis, the dogs refused food and 
appeared uncomfortable. The bowel movements were frequent and the dogs 
had severe diarrhea and tenesmus. The bowel movement contained blood 
and mucus. 

On the day after the production of this severe colitis the dogs were given 
the standard test meal, but two of them refused to eat and a meal consisting 
of malted milk and barium was given by stomach tube. This meal weighed 
approximately seven hundred grams, and was comparable in weight to the 
standard meal. An x-ray examination showed a marked retention, amount- 
ing to about 75 per cent at the end of five hours. This retention was uniform 
and occurred in all our dogs. In fifteen days the dogs had recovered from 
the colitis and with the barium meal showed a normal emptying time. 
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A elinical study of the gastric emptying time in patients with colitis, 
who had been seen in the Roentgenological Department of the Cleveland 
Clinic, was made. In only fourteen of these cases had the emptying time been 
determined. In these fourteen cases the stomach emptied in six hours, which 
is the average normal time. The colitis in these cases was not severe, being 


Cases of spastic colitis. None of these Cases had a marked diarrhea. 


I. EFFECT OF COLITIS ON THE GASTRIC SECRETION 


The subjeet of gastric secretion in colitis has received considerable at- 
tention in medical literature, chiefly because one of the types of ‘‘colitis’’ is 
thought to be due to gastrie disturbance, the clinical condition being called 
‘gastrogenic diarrhea.’’ Gant,'’® in his textbook, states that ‘‘gastrogenic 
diarrhea’’ may be caused by achylia gastrica, subacidity, hyperacidity, atony, 
motor insufficiency, or a malignant growth. Kantor and Sagal’® studied severe 
forms of colitis without organie changes, and state that 50 per cent of the pa- 
tients complained of aggravation of symptoms when food was taken. From 
gastric analysis on such patients, Kantor found that an achylia or hypoacidity 
was usually present. Bowen and Aaron’ studied a series of diabetes cases which 
had uncontrollable diarrhea, and found subaeidity in most of them. Lunding”™ 
studied the acidity and water content of feces in cases of ‘‘gastrogenie diar- 
rhea’’ and found no appreciable variation from the normal. He gave a num- 
ber of these patients hydrochlorie acid by mouth, but this did not affeet the 
acidity of the feces nor their water content. 

Matsuyama™ gave sodium bi¢arbonate enemas in man and noticed a slight 
depression in gastric secretion. If the patient ate a meal after the sodium bi- 
carbonate enema, the secretion was augmented slightly, but the. variations 
were all within physiologie limits. Ivy and Javois'* found that hydrolyzed 
proteins and the products of digestion stimulate gastric secretion when intro- 
duced into the intestine, but that if they caused diarrhea, the secretory re 
sponse Was reduced or abolished. 

Results —The Pavlov pouch dogs were given the same meal as that used for 
studying the emptying time of the stomach, except that the barium was 
omitted. The continuous secretion for one hour was obtained as a control, 
after which the meal was given. The gastric juice was then collected at 
hourly intervals for seven hours. In a few instanees, usually on the day after 
the colitis had been produced, the animals would eat only part of their meals. 
When the dogs vomited their meals, no determinations could be made. 

Table I shows a normal response to a meal. During the first hour after 
feeding the dogs all showed free hydrochloric acid in the gastrie secretion. 
After colitis had been produced by mustard oil, no free acid appeared in the 
vastrie secretion until the second hour after the meal was given (Table II). 

The total output of the hydrochlorie acid was also diminished. After the 
severe colitis had been produced, the dogs did not secrete any free acid until 
the third hour after the meal was given (Table III). In severe colitis the 
amount of gastrie secretion was markedly diminished, as was the total output 
of hydrochlorie acid. 
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RESPONSE OF A NORMAL DoG TO A STANDARD TEST MEAL 
eee FREE TOTAL TOTAL OUTPUT 
PROCEDURE —_ c.C. HCl Hcl Hcl MG. 
a PER C.C. PER C.C. PER HR. 
Control secretion ] 2.0 0.0 0.0183 0.366 
Standard test meal 2 4.0) 0.0730 0.1368 5.472 
3 Ded 0.2736 0.3646 20.053 
} 8.0 0.3728 0.4375 35.000 
5 6.0 0.3728 0.4375 26.250 
6 1.0 0.4010 0.4466 17.864 
7 2.0 0.3463 0.4193 8.386 
8 2.0 0.1276 0.1824 3.648 
Total s 33.5 117.039 
TABLE II 
RESPONSE TO A STANDARD MEAL APTreER CoLiTis IS PRopUcED BY MUSTARD OIL 
FREE TOTAL TOTAL OUTPUT 
TIME : ; 
PROCEDURE “a C.C. Hcl Hcl Hcl MG. 
‘i PER C.C, PER C.C. PER HR. 
Control secretion 1 1.0 0.0 0.0365 0.365 
Standard test meal 2 2.0 0.0 0.1276 2.552 
3 3.0 0.0912 0.237 7.113 
4 0 0.2558 0.3646 14.584 
5 5.0 0.4558 0.5470 27.350 
6 3.0 0.3646 0.4375 13.125 
7 3.0 0.3281 0.4010 12.030 
s 2.0 0.2558 0.3463 6.926 
Total i 23.0 85.045 
TABLE ITI 
RESPONSE TO A STANDARD MEAL AFTER SEVERE COLITIS IS PRODUCED BY SILVER NITRATE 


(2 Per CENT) 


FREE 
Hcl 
PER C.C., 
0.000 
0.000 
0.000 
0.3190 
0.3281 
0.3007 
9.2736 
0.2280 


AND FORMALIN (2 





PROCEDURE arene C.C. 
HR. 

Control secretion l 0.5 

Standard test meal 2 1.0 

3 2.0 

4 5.0 

5 3.0 

6 3.0 

‘ 2.6 

8 2.0 

Total - 8 19.1 


EMPTYING TIME OF STOMACH 


NORMAL EMPTYING 


TABLE IV 


WITH MILD 


EMPTYING TIME 


WITH MILD COLITIS, 


PER CENT) 


TOTAL TOTAL OUTPUT 
Hcl Hcl MG. 
PER C.C. PER HR. 

0.000  ...}©»5»60.000.—~” 
0.0183 0.183 
0.0274 0.548 
0.4010 20.050 
0.4102 12.306 
0.3646 10.938 
0.3646 9.479 
0.3190 6.380 

- ; Seahawk S84. 


AND SEVERE COLITIS 


EMPTYING TIME 
WITH SEVERE COLITIS, 
3 TRIALS 





n0G TIME, 3 TRIALS 

| HR sere 3 TRIALS 
cst HR. MIN. 

L 6 5 

3 6 ; 

4 6 15 4 15 

D 6 p 


6 hr. plate, 50% retention 
6 hr. plate, 60% retention 
6 hr. plate, 75% retention 
6 hr. plate, 30% retention 
dog vomited 


6 hr. plate, 50% -retention 
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About five days after the mustard oil colitis had been produced, the dogs 
secréted a normal amount of gastric juice, but the maximal secretion was not 
attained until the seventh hour, whereas in the normal dog, the maximum 
secretion was attained at the end of the third hour after eating. This delayed 
response also occurred when severe colitis was produced with silver nitrate 
and formalin. In about ten days after the production of the colitis, the gas- 
trie secretion had returned to normal. 


DISCUSSION 


From the above data it can be seen that the colon can influence the empty- 
ing time of the stomach. The severity of the lesion present determines what 
this effect will be. In milder forms of irritation, the stomach empties faster 
than normal. This result may be compared to the observation of Carman and 
Moore® who found that in patients with diarrhea, the stomach emptied faster 
than normal. 

When the colon was irritated severely, a delay in the emptying of the 
stomach was noted. In several instances the dogs vomited their meals shortly 
after eating. This vomiting may be attributed to pylorospasm, or decreased 
digestive motility of the stomach. These effects are probably due to visceral 
reflexes, which cause either a spasm of the pylorie sphineter or atony of the 
stomach. 

The difference in the effect of a mild and severe colitis may be explained 
as follows: In eases of mild colitis, diarrhea is the chief effect, and the rate 
of emptying is more rapid than normal because of the diarrhea. This is sup- 
ported by the clinical observation of Carman and Moore, and by observations 
of Fauley and Ivy,'* and those of Yesko and Mann,** who found a decreased 
emptying time of the stomach after ligation of the pancreatic duets, and after 
starvation. Ligation of the pancreatic duets causes an intestinal indigestion 
associated with frequent stools and diarrhea. The diarrhea causes a partial star- 
vation, which is an important factor in decreasing the gastric emptying time. 

In the cases of severe colitis, one must consider the effects caused by re- 
flexes and toxemia from a markedly inflamed colon, as well as the effects of a 
decreased appetite. The decreased appetite and hunger are due to possible 
toxemia and to unpleasant sensations from the colon. The absence of ap- 
petite and hunger would act to delay the emptying of the stomach. Sinee it 
is well established that distension or irritation of the colon inhibits hunger 
motility through a visceral reflex mechanism, it is very likely that in cases 
of marked inflammation of the colon, this mechanism operates to inhibit gas- 
trie peristalsis and to cause pylorospasm. In other words, in mild colitis the 
diarrhea or partial starvation factor is sufficiently positive to submerge any 
uncomfortable sensations from the colon. But in severe colitis the toxemia 
discomfort and other inhibitory mechanisms are sufficiently negative to sub- 
merge the positive effect of diarrhea and partial starvation. 

CONCLUSIONS 
Gastric secretion is depressed in both mild and severe colitis, because the 
negative factors of discomfort, diarrhea and toxemia, submerge any positive 
effect that partial starvation may have on the appetite secretion. In this con- 
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nection it is striking that the negative factors are also sufficient to submerge 
the positive effect of more prolonged contact of the food, with the stomach, 
which under normal conditions enhances gastrie secretion. 

The results show that a mild colitis hastens slightly the emptying of the 
stomach, but that a severe colitis retards the emptying. After recovery from 


the colitis, the emptying time of the stomach returns to normal. 
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ISOHEMAGGLUTININS IN THE LOWER ANIMALS* 


By Grorce B. Lawsox, M.D., anp KNowutron T. Reprietp. D.V_M.. 
ROANOKE, VIRGINIA 


HERE has been considerable discussion during the past twenty years re- 

garding the phenomenon of hemagglutination in the lower animals, though 
comparatively little has been published. 

Blood transfusions were resorted to in man by Denys as early as 1657, 
though it was not until the present generation that our knowledge of blood 
groups put transfusion on a sound basis. It is needless to say there were 
many fatalities during the early attempts at blood transfusion. This was true 
to such an extent that transfusions were forbidden for a time in France. Since 
that time enthusiasm has alternated from low to high tide regarding this 
therapeutic measure. Bischoff revived the interest in this procedure in 1835 
by his use of anticoagulants, though at first these were quite toxic. Landsteiner 
in 1900 made a most important contribution in his discovery of definite blood 
groups. He, however, felt that there were but three groups. Hustin and 
Lewisohn found a relatively nontoxic anticoagulant in the form of sodium 
citrate in 1914. These last two contributions at last served to put transfusion 
on a firm scientifie basis and enlighten the world regarding the phenomenon 
of hemagglutination. Jansky in 1907 and Moss in 1910 added the fourth 
group to the above classification. 

Fishbein in 1913 reported researches concerning ‘* Iso-Agglutination in Man 
and Lower Animals.’’ His conelusions are as follows: ‘‘It appears that in 
man there is a distinct iso-agglutination grouping possible; that in other mam- 
mals, iso-agglutination is present but according to no special order, and that 
in frogs, as representing amphibians, it appears to be absent.’’ He also sug- 
gests that when facilities permit, tests be made on a wider variety of species, 
including monkeys and higher apes, to see whether any definite gradation 
exists. 

KE. C. MaeDowell and J. E. Hubbard reported an absence of iso-agglutina- 
tions in mice in 1922. Ottenberg, Rohdenberg, and many others reported most 
interesting findings along similar lines at about this same time. Snyder of 
Massachusetts published a report of researches on ‘‘Iso-Hemagglutinins in Rab- 
bits’? in 1924. He found no consistent iso-agglutinations present. Walseh in 
1924 reported on ‘‘The Blood Interrelationship of Horses, Asses, and Mules.’’ 
Also on ‘‘Hemagglutinins in Horses.’’ This author found that the blood of 
horses cannot be grouped in accordance with the results of agglutination be- 
cause of the autoagglutinations present. 


In the human there has been considerable dispute as to when these hem- 


*Received for publication, September 24, 1929. 


629 











630 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


agglutinins appear. Some investigators claim that the hemagglutinins are never 
present at birth but may appear any time within the first two years of life. 
Others claim to have demonstrated them immediately after the birth of the 
infant. The majority, however, feel that they do not appear for the first 
three to six months. 

Once present these groups are apparently fixed and remain so for life. 
Some have claimed, however, that prolonged etherization may alter these groups, 
though most investigators feel this to be a pseudoagglutination. 

Because of the contradictory reports from various sources we have at- 
tempted the following work: 

1. The determination of the presence or absence of auto- and iso-agglutina- 
tion in animals of the same species. For this purpose twelve adult guinea 
One per cent sodium citrate was 
The cells of each pig were 
The technic 


pigs were bled by intracardiae puncture. 
used as an anticoagulant for the cell suspension. 
earefully washed and the serum drawn off after centrifuging. 
employed for all procedures with serum and cells was exactly the same as that 
used with the human subject. 

The following is the arrangement for the macroscopic tests used in each 


instance, which is followed by microseopie examination as well: 


4 drops guinea pig 29 serum vs. 2 drops guinea pig 34 cells 


4 § i, Se ‘ 6 Og 46 
q * ¢ ” a a ec g le - a 
4 «6 Ce: * 34 6 
4g o «¢ 29 eells ‘cs 2 ** normal NaCl 

a #6 66 sf 34 cells ‘¢ 2 ** normal NaCl 

1 c.ec. NaCl to each tube. Incubate two hours. 


In this series of 12 guinea pigs there was no evidence of either agglutina- 


tion or hemolysis. Four of these pigs were adult males, eight were adult preg- 


nant females. 

The above series was repeated with rabbits (three) all adult males with 
the same result, no agglutination or hemolysis. 

2. The presence or absence of agglutinins in heterologous species. The 
twelve guinea pigs were next tested against the rabbits with rather interesting 
results. There was no uniform agglutination or hemolysis, as one might ex 
pect when dealing with heterologous species. The serum of Rabbit 49 hemolyzed 
the cells of Guinea Pig 23. The serum from this pig, however, had no effect 
upon the cells of Rabbit 49. The serum of the same guinea pig (23) showed a 
two-plus agglutination (approximately 50 per cent of the cells being affected 
when in contact with the cells of each of the other two rabbits. It failed to 
show any reaction with one rabbit. The serum and cells of Guinea Pig 41 
(a pregnant animal) showed no reaction with three of the rabbits, and a two- 
plus reaction with three others. 

The serum of Guinea Pig 84 (also a pregnant animal) showed a complete 
hemolysis with the cells of the three rabbits just referred to which had shown 


no reaction when tested against Guinea Pig 41. The serum showed-both an 
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agglutination and hemolysis with the other three rabbits. There were no 
homologous agglutinins or hemolysins among the rabbits’ sera and cells. 

We feel from the above work that there is no homologous grouping in these 
animals and that there may be a specific, though not uniform, heterologous 
grouping. Obviously the pregnancy of the pigs and the age of the animals 
may have some bearing on these reactions. Both of these factors are being 
studied further. 

The next series attempted was also with heterologous sera, human blood 
being used with that of guinea pigs. Here we found constant agglutination. 
Following this work we wished to determine the presence or absence of ag- 
glutinins and hemolysins in other species. Beginning this work we took a 
series of twelve monkeys, testing for homologous agglutinins and hemolysins. 
Using Monkey 1 with each of the other eleven there was no hemolysis or ag- 
glutination shown. Using Monkey 2, this blood showed only a trace of 
agglutination with 7 at the end of two hours, but agglutination was rather 
marked at the end of twenty-four hours’ ice box incubation. The same was 
true to a slightly less degree when the serum and cells of 2 and 11 were brought 
together. Monkey 3 with 4, and 3 with 12 showed similar reactions. 





CELLS SERUM MONKEY 
“Monkey 1 2 83 : 2. € fF 8s 9 10 11 12 
1 0 0 it 0 0 0 0 0 0) 0 0 
24 hr 
9 0 0 0 0 r 0 0 0 , 0 
3 0 0 0 0 0 0 Tr. 
4 Serum Unsatisfactory 
5 0 0 0 0 0 0 Tr. 
6 0 0 i) 0 0 0 
24 hr. 24 hr. 
7 0 0 0 \ 
g 0 0 0 0 
9 0 ar. © 
10 0 0 
11 0 
SERUM CELLS MONKEYS 
Monkey 1 2 3 { 5 6 7 8 9 10 Il 12 
1 ' 0 0 0 0 0 0 0 0 0 0 0 
24 hr. 24 hr. 
2 0 0 0) 0 + 0 0 0 + 0 
3 0 0 0 0 Tr. 0 0 Tr. Tr. 
4 Serum Unsatisfactory 
5 0 0 Tr. 0 0 Kg 2 0 
6 0 0 0 0 0 0 
7 0 0 0 Tr Tr 
s 0 0 0 0 
9 0 0 0 
24 hr. 
10 0 | 
11 0 


Each of the same animals was next tested with each of the four human 
groups. In this series our reactions seemed to be most marked and it was felt 
that there was a possibility of groups similar to the human despite the work 
of Walsch, Snyder, and others to the contrary. 
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CELLS SERUM (HUMAN) 

MONKEY GROUP ] GROUP 2 GROUP 3 GROUP 4 PROBABLE GROUP 
l L 4 L 4 4 ea 3 

Hem. +4 

2 t 0 + + 3 
4 t) ° 
6 ° 
7 } 
s 2 
9 2 
10 ” 
1] 
12 0 i) ] 


From the above series it was thought that our weak reactions were prob- 
ably due to group agglutinins. Because of this suggestion of grouping in this 
series an effort was made to absorb nonspecific or group agglutinins with the 
corresponding sera. This we attempted in each ease. We were successful in 
some cases and unsuccessful in others. We felt that our unsuccessful attempts 
were due to the fact that for lack of time the serum of each monkey and each 
human could not be titrated to determine its individual agglutinin content. 

We feel that there is a possibility of a grouping of monkeys which may be 
comparable to those present in human serum, though this is not definite and 
will require further study. We feel that this is not definite since when the 
cells and serum of each monkey just referred to were tested against the others 
of a theoretically different group, we failed to get agglutination or hemolysis. 

We wish to express our sincere appreciation for the help and cooperation afforded us 
in this work by the U. S. Hygienie Laboratory in Washington, D. C., and to the men of the 
Naval Hospital from whom we obtained our blood of known grouping, and also to Miss 


Gertrude Thomas who did most of the work with the guinea pigs and rabbits. 
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A COMPARISON OF BLOOD PRESSURE, BLOOD UREA NITROGEN, 
PHENOLSULPHONEPHTHALEIN, AND URINE 
TESTS IN THE AGED 


By JoHn H. Musser, M.D.,.* New OrLEANS AND ArtHUR W. Puuuurps, M.D..+ 
PHILADELPHIA 


HE difficulty encountered in carrying out the more complicated kidney 

functional tests in dispensary and out-patient work led us to attempt an 
evaluation of the most easily determined estimations of kidney efficiency by 
the four simplest procedures: blood pressure, blood urea nitrogen, phenol- 
sulphonephthalein test, and urine examination. 

Our study was confined to a group of persons who were seventy or more 
years of age because of the fact that the kidneys of sueh people are presumed 
to show some pathologie alteration. The most common change is arteriosclerosis; 
the kidneys in such condition showing some finer or coarser scarring. How- 
ever, in spite of generally existent kidney abnormalities among the aged, the 
majority of patients we observed gave no symptoms whatever of any kidney 
eondition and, with a few exceptions, were not severely ill. 

Since the group with which we were dealing consisted mostly of patients 
who were dispensary subjects, it was not subject to the dietary control under 
which Helouin' condueted his studies, showing the effect of diet on renal fune- 
tion, nor are the blood urea nitrogen figures fasting estimations. 

In analyzing this group of cases, we attempted to establish normals for 
blood pressure. We were able to find only three tables of actual estimations 
for the aged. The first, Table I, by L. M. Bowes,*? which is quoted by Norris, 


Bazett. and MaeMillan.® is as follows for both men and women: 


TABLE I 


AFTER BOWES 


Group I 70 to 74 years Systolic 160 Diastolie 86 
II 75 to 79 §é§ $6 166 sé 86 

II] 80 to 84 *¢* cé 175 6 84 

= LV 85 to 89 sa si 170 $6 90 


The second table, Table II, which Wiggerst quotes from Norris,’ arranges 
the pressures of men and women separately. 

The third, Table IIT, and following study by Wildt,® gives lower figures 
than those obtained by Bowes and Norris. These results, as Vaquez and Laid- 
low’ suggest, may possibly be due to the Riva-Roeci type of instrument which 
Wildt employed. 

Norris and Landis* state that a constant systolic pressure above 160 mm. 





*From the Department of Medicine, Tulane University School of Medicine. 
‘From the Medical Department of the University of Pennsylvania Hospital. 
Received for publication, November 7, 1929. 
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TABLE II 


AFTER NORRIS 


WOMEN 
AGE IN YEARS NUMBER EXAMINED SYSTOLIC DIASTOLIC 
0 to 74 , “a 29 - a | el ; _——_— 
75 to 79 24 170 SS 
80 to 84 16 183 85 
85 to &9 7 170 90 
90 to 94 3 137 80 
MEN 
AGE IN YEARS NUMBER EXAMINED SYSTOLE DIASTOLIC 
70 to 74 10 166 9] 
75 to 79 14 159 89 
80 to 84 1] 163 S4 
85 to 8&9 0 
90 to Y4 4 145 8] 
TABLE III 
AFTER WILDT 
AGE IN YEARS NUMBER EXAMINED SYSTOLIC DIASTOLIC 
™ 70 to 74 t 32 143 80 
Q 37 150 8] 
75 to 79 , 31 139 67 
29 26 155 79 
80 to 84 t 13 149 71 
9 26 147 84 
85 to 89 2 6 163 83 
9 8 161 85 
90 to 94 Q 4 130 60 


mereury, or a diastolic of 100 mm., is pathologic at any age. Woley® agrees 
with this statement as regards the systolic pressure. Symonds’® says that the 
average for sixty years and over is 135.2 systolic and 86.9 diastolic. Francis 
Ashley Faught"™ suggests a formula in which the normal average systolic blood 
pressure at age twenty is 120 mm.; a millimeter of mereury is added for each 
additional two years, making a reading of 145 systolic for age seventy. 

We have followed Bowes’ table in establishing normal blood pressures. 
Although it may be a bit higher than the other estimations the averages are 
for the composite group of men and women, as is our study. 

The blood urea nitrogen has been considered normal if less than 20 mg. 
per 100 e.c. of blood. This normal is based upon Osler and MacCrae,'? Nelson’s 
Loose-Leaf Living Surgery,’ and Folin, as quoted by Musser and Kelly." 
Blumer’® and Christian’® place the normal a bit lower, both stating that the 
blood urea nitrogen in a fasting individual should not exceed 15 mg. 

Normal figures for the two-hour elimination of phenolsulphonephthalein 
vary. Beaumont and Dodds” give 70 per cent as the two-hour normal. Rown- 
tree and Geraghty,'® Kolmer-Boerner,’® and Cushny”® report a minimum normal 
of 60 per cent. In the Peter Bent Brigham Hospital*? 50 per cent is taken as 
the standard for normal, while Osler and MacCrae*® state that an output of 
40 per cent to 45 per cent is considered within the normal limit by many ob- 
servers. We arbitrarily have taken anything under 55 per cent to be ab- 
normal for the two-hour period if the dye is given intravenously, ten minutes 
more being allowed if given intramuscularly. 























A 





B. I 
240/120 
204/70 
202/115 


200/100 


200/100 
185/100 
185/100 
185/96 
175/100 
175/80 
170/108 
170/100 


170/90 


170/88 
170/80 
170/75 
165/120 
165/70 


160/70 


160/60 


158/75 
155/90 | 
155/42 
153/95 


150/90 


150/70 


145/75 


142/92 


140/90 


140/70 
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TOTAL PER 
CENT P.S.P. URINE 
2 HR. 
a7 Ft. Tr. Alb. Few Hyal. 
and Lt. Gran. Casts 
0) Ft. Tr. Alb. Few Hyal. 
Lt. Gran. 50-60 W.B.C. 
15 Ft. Tr. Alb. Few Hyal. 
and Lt. Gran. 
$() Very Ft. T1 
Oce. W.B.C 
17 Very Ft. Tr. 
0 Casts 
30 0 Alb. 
0 Casts 
75 0 Alb. 
0 Casts 
22 Tr. Alb. 
Oce. Hyal. 
70 0 Alb. | 
10 Casts 
25 0 Alb. 
(0) Tr. Alb. 
8-10 W.B.C. 
70 0 Alb. 
| 0 Casts 
60 0 Alb. 
0 Casts 
() Ft. Tr. Alb. Few Hyal. 
and Lt. Gran. 
7 Lt. Cloud 
i 0 Casts 
$7 0 Alb. 
| 0 Casts 
35 | 0 Alb. 
| 0 Casts 
6) | Ft. Tr. Alb. 
aD Casts 
0) Tr. Alb. 
| Oce. Hyal. 
70 | Tr. Alb. 
10-15 W.B.C. 
40) 10 Alb. 
| 0 Casts 
$8 10 Alb. 
aD Casts 
$5 aL Alb. 
| Few Gran. 
Trace | Tr. Alb. 
0 Casts 
40 | Lt. Cloud 
10 Casts 
50 | 0 Alb. 
| 0 Casts 
40 | Tr. Alb. 
| 0 Casts 
55 - Alb. 
18 10 Alb. 
| 0 Casts 
15 | 0 Alb. 
16 | Tr. Alb. 
| Hyal. 
10 | Very Ft. Tr. 





| Hyal. and Lt. Gran. 
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CASE AGE B. P 
33 73 138/80 
34 75 138/88 
35 80 132/78 
36 80 132/70 
37 76 130/70 
38 72 130/70 
39 75 130/65 
40 75 130/50 
41 70 128/65 
42 70 125/60 
43 70 125/45 
44 77 124/50 
45 71 120/95 
46 74 120/80 
+7 72 120/60 
18 71 115/65 
49 73 110/75 
50 70 108/75 
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TABLE IV—ConvT’p 


B. 


U. 


10 


N. 


CENT 


TOTAL PER | 
P.S.P. 


2 HR. 


60 





| Loaded C; 





URINE 
0 Alb. 
0 Casts 
Trace Alb. 
100-150 W.B.C. per HPF 
Tr. Alb. 
W.B.C. 
Tr. Alb. 
10-20 W.B.C. 
Ft. Tr. Alb. 
Few Hyal. Casts 
Tr. Alb. 
Loaded C; 
Tr. Alb. 
Few W.B.C. 
0 Alb. 
0 Casts 
Tr. Alb. 
0 Casts 


0 Alb. 


W.B.C. 





0 Alb. 

0 Casts 
Tr. Alb. 
Oce. Hyal. 
Tr. Alb. 
Few Lt. 
Tr. Alb. 
Oce. W.B.C. 

Tr. Alb.; Many Hyal. 
Few Lt. Gran. 

0 Alb. 

0 Casts 

0 Alb. 

0 Casts 

0 Alb. 


0 Casts 


Gran. 


While a very faint trace of albumin in persons of these ages may be of 


no significanee, we have considered all urines abnormal which showed either 


the slightest albumin or casts, with the exception of those loaded with white 


blood cells. 


Table IV is a tabulation of our findings according to the systolie blood 


pressure readings. 


Where there was more than one estimation, the average 


was used, and the urine specimen which was most abnormal was recorded. 


It will be seen that the systolic blood pressure is abnormal in only 32 per 
cent of the eases cited, the diastolic in 42 per cent, while the blood urea nitrogen 


is abnormal in 50 per cent of the cases, the urine in 54 per cent and the P.S.P. 


in 70 per eent. 


It is interesting that 12 per cent of the cases showed nothing abnormal, 


while 10 per cent of them were abnormal in all of the tests. 


When the other 


tests were normal, there were only three abnormal systolie blood pressures; the 
blood urea nitrogen being abnormal only once, the phenolsulphonephthalein 


four times, and the urine in two eases in which the other estimations were 


normal without exception. 
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SUMMARY AND CONCLUSION 


A group of 50 individuals past the age of seventy years were studied in 
the out-patient clinie to determine, first, if old age is often responsible for the 
usual manifestations of nephritis, and second, presuming such to be the ease, 
which, if any, particular functional disturbance was of the greatest importance. 

From this study it may be assumed that in out-patient work it is impossible 
to rely upon any single test of kidney function; one may be abnormal with 
the others normal. The test most difficult to perform in the dispensary, the 
phenolsulphonephthalein, is the one most likely to show abnormalities; the blood 
pressure, the least. 

In an individual past the age of seventy, 88 per cent will give evidence 





of renal involvement based upon one or another of the criteria of elevation of 

blood pressure, a lowering of phthalein output, an increase in blood nitrogenous 

waste products and the presence of albumin and easts in the urine. 
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THE METHOD AUSCULTATORY 


PERCUSSION* 





OF 





A MODIFICATION 





IN 


By LEeEANpDRO M. Tocantins, M.D., CLEVELAND, OHIO 


N STANDARD textbooks on physical diagnosis, when the subject of aus- 

cultatory percussion is broached, the student is instructed to place the 
chest piece of the stethoscope over the organ, structure, consolidation or area 
of fluid which is to be outlined and by pereussing toward or away from the 
instrument, be able to detect the differences in quality of the note elicited. 
It oceurred to me that these differences in quality of the percussion note could 
be better made out if the bell of the stethoscope were placed not directly over 
the cardiac region or the suspected area of fluid, consolidation, ete., but over 
a known resonant area such as the lung area in the thorax or over the tympan- 


itie regions of the abdomen. 





It is very important that, in using auseultatory percussion or, for that 
matter, even simple percussion, one should familiarize oneself with changes 
in quality rather than intensity of the note. The diminishing intensity of a 
note being pereussed farther and farther away from the stethoscope may give 
rise to wrong deductions by an inexperienced observer. Not until the ear is 
trained to discriminate between such differences, can one afford to disregard 
the following precaution set by Dr. Cabot in his book on Physical Diagnosis: 

‘‘The line along which we pereuss, when approaching an organ whose 
borders we desire to work out, must neither approach the chest piece of the 
stethoscope, nor recede from it. In other words the line along which we per- 
cuss must always describe a segment of a circle whose center is the chest 
piece of the stethoscope.’” 

In the modification herein advocated one listens over the normal area 
and percusses toward the diseased or enlarged region describing segments of 


*Received for publication, November 11, 1929. 
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a circle as we proceed farther and farther away from the instrument. In 
order, for instance, to determine the slanting upper border of the heart (Fig. 
1), one places the bell of the stethoscope over the left second interspace (A) 
about one and a half to two inches inside the left nipple line and by light 
surface stroking or actual percussing down and away from the instrument 
bell, a level is reached where the note brusquely changes or entirely disap- 
pears. By sliding down the bell two interspaces and moving it a little out- 
ward to the left (Fig. 1, B), one may outline the left border by the same proc- 
ess of light surface stroking or actual percussion. In outlining the right 
border of the heart, the stethoscope might be placed over the right third inter- 
space or a little above it, about one inch inside the right nipple line (Fig. 1, 
C) and percussion started toward the left until a distinet change in the note 
takes place. Owing to the amount of lung tissue which normally overlaps 
this part of the heart, the definition of the right border by this method is 


often unsuccessful. In certain subjects it iS surprisingly clear eut. 
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Without moving the bell of the stethoscope from its last position the 
upper border of the liver dullness may be ascertained by merely changing the 
direction of the stroking downward. Its lower limits may be detected by 
placing the chest piece a little to the right of and above the umbilicus (Fig. 
3, A) and stroking the abdominal surface upward along segments of a cirele. 
Likewise the lower limits of an enlarged spleen may be arrived at if the bell 
of the instrument be placed a little above and to the left of the umbilicus 

Fig. 3, B) and the same procedure followed. 

The upper limits of a pleural effusion have been (Fig. 2, () determined 
by holding the bell of the stethoscope over the upper resonant pulmonie area 
as in Fig. 2, A, and stroking the surface downward until the note is heard to 
brusquely change in quality or even disappear. To ascertain the shifting 
character of the dullness, the patient is inclined to the right as in Fig. 2, B, 
or to the left, and the change in C’ noted by using the method as outlined. 
The extent of a consolidation in one lung may be worked out by holding the 
instrument bell over an air-filled section of the lung and percussing in circles 
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away from it. Obviously, however, one may not ascertain the boundaries of 
a consolidation, ete., in the left lung while holding the bell of the stethoscope 
over the right lung and vice versa. 

Other applications of this simple process have been found in determining 
the height of aseitie effusions (Fig. 3, F), of a distended bladder or enlarged 
3}, D) by placing the chest piece of the instrument in the midline 


uterus (Fig. 3, 
of the abdomen at a convenient level (Fig. 3, C) and pereussing or lightly 


stroking the body surface downward and away from the instrument. 

In using the method one always assumes, of course, that there is continuous 
resonance or tympany between the area over which the instrument is resting 
and the border to be outlined, which is not always the case. If, however, 
while determining the left border of the heart no change in the quality of 
the note appears, one is justified in moving the bell of the stethoscope toward 


the axilla and renewing the attempt. The fact that the instrument was rest- 











ing over a hypertrophied, displaced heart would explain the immutability of 
the note. Similar changes apply at other places as conditions so warrant. 

The method must be used with full cognizance of its pitfalls in order that 
the results be properly interpreted. I was inelined to favor light surface 
stroking instead of two-finger percussion since the latter requires help from 
the patient or an assistant. Surface stroking yields strikingly clear and sharp 
results when outlining the upper limit of cardiae dullness with the chest piece 
of the stethoscope in the position already described. 

The method is proposed for use either to corroborate previous findings 
or in cases where other methods have proved not altogether satisfactory, 
although it obviously has great defects and will sometimes, like any other 
method, mislead rather than help. It cannot be new as its simplicity would 
indicate that it must have occurred to some one before and is probably being 
used at present by some elinicians. A search of several books on diagnosis 
failed, however, to yield any reference to this method of auscultatory percus- 


sion. 
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SUMMARY 


A method of auscultatory percussion is presented, differing from the one 
in use in that instead of placing the chest piece of the stethoscope directly 
over the organ, structure, area of fluid or consolidation to be outlined, the 
same is placed away from it, over a resonant or tympanitie region, and per- 


cussion made toward the area whose borders are to be defined. 
REFERENCE 
1. Cabot, R.: Physical Diagnosis, ed. 8, 1923, Wm. Wood and Co., p. 132. 
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FERMENTATION OF MONOSACCHARIDS BY ORGANISMS OF THE 
ABORTUS-MELITENSIS GROUP? 


By Marion B. CoLeMAN, B.S., HELEN H. Owen, A.B., 
AND H. Guapys Dacey, B.S., ALBANY, N. Y. 


, 


REVIOUS observers’ * * have not recorded the fermentation of carbohy- 

drates by organisms of the abortus melitensis group, although MeAlpine 
and Slanetz* have reported that some strains may utilize very small amounts 
of dextrose, and Soule,’ in his determination of the respiratory quotients for 
cultures of this group, noted that ‘‘the addition of 2 per cent glucose to the 
medium exerted a sparing action on the decomposition of the proteins implying 
a utilization of glucose.’’ 

While studying the characteristics of this group, we found that aeid pro- 
duetion from certain monosaccharids might be demonstrated in a medium 
containing serum. Although there is still a large amount of work to be done 
on this problem before any definite conclusions can be drawn, the results were 


considered to be of sufficient interest to warrant a preliminary report. 


Thirty-nine strains were tested, twenty-one of which were of bovine, twelve of human, 
‘our of porcine, one of caprine, and one of unknown origin. Nineteen of the bovine strains 
ind eight of the human strains used were isolated at this laboratory. One bovine strain 
215) was obtained from Dr. C. M. Carpenter at the New York State Veterinary College, 
Ithaca, New York, and one (C 339) from Michigan State College. Two of the human strains 
C 343, 252) were received from the Hygienic Laboratory, Washington, D. C., one (198) 
from the American Type Culture Collection, and one (191) from Dr. F. 8S. Blake, Yale Uni- 
ersity, New Haven, Connecticut. Two of the porcine strains (253, 254) were received from 
he Bureau of Animal Industry, Washington, D. C., one (251) from Dr. Theobald Smith, 
Rockefeller Institute for Medical Research, Princeton, New Jersey, and the remaining one 
250) from Michigan State College. The caprine strain (C 298) was received from the 
llygienie Laboratory and was accompanied by the history, ‘‘probably isolated in Algeria, 
riginally received from Dr. E. Sergent, Institut Pasteur d’Algerie, Algiers.’’ The culture 
unknown origin (C 341), labeled B. melitensis, was obtained from Michigan State College. 
*From the Division of Laboratories and Research, New York State Department of 
Health, Albany and New York City. 
teceived for publication, December 14, 1929. 
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The medium used was a sugar-free 2 per cent beef-infusion agar base con- 
taining 3 per cent chlor phenol red as indicator. The final Py was approxi- 
mately 6.8. Serum (10 per cent) and filtered solutions of the carbohydrates 
(1 per cent) were added with sterile precautions before the agar was tubed and 
slanted. The monosaccharids used were arabinose, xylose, rhamnose, glucose, 
levulose, and galactose. The disacecharid lactose was also ineluded. 

Inoculations were made by stabbing the butt and streaking the slant. All 
strains which could be grown under aerobie conditions were cultured aerobi- 
cally as well as in jars containing from 5 to 10 per cent CO,. No appreciable 
variation was noted in the results obtained under the different atmospheric 
conditions. The reactions were observed over a period of two weeks, but there 
was little change after one week. 

The results of the tests were as follows: Arabinose was fermented by all 
the strains and xylose by all except one, which was of human origin. Galactose 
was fermented by the one caprine strain, by all but one bovine, and all but 
two of the human strains. Dextrose was fermented, for the most part weakly, 
by thirteen of the bovine strains, five of the human, and the one eaprine strain. 
Levulose was fermented, in most instances weakly, by ten bovine and two 
human strains. Rhamnose and lactose were not fermented by any of the 
strains tested. 

It is of interest to note that while twenty of the twenty-one bovine strains 
fermented galactose, none of the porcine strains tested fermented this earbo- 
hydrate even weakly. One of the two human strains which failed to ferment 
galactose (191) was isolated from a man who had handled pork products. 
The other (C 343) was received from the Hygienic Laboratory in Washing- 
ton, D. C., as a culture of B. melitensis. 

These observations concerning the fermentation of certain carbohydrates 
by members of the abortus-melitensis group in a medium containing serum 
may prove of academic interest only. However, because of the present con- 
troversial status of the differentiation of members of this group, it seems 


important to report any variations in their metabolic activities. 
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A NEW AND SIMPLIFIED MECHANICAL AIR FILTER IN THE 
TREATMENT OF HAY FEVER AND POLLEN ASTHMA* 


By M. Murray Pesukix, M.D., AND IsaBEL Beck, M.D., New York 


ITH the introduction of the protein skin tests as a means of determining 

sensitivity, the diagnosis and treatment of allergie conditions has been 
placed upon a rational basis. As a result of modern treatment, and from the 
reports in the literature, approximately 65 per cent of patients with hay fever 
and pollen asthma have been definitely improved or entirely relieved. It is 
therefore corceded that at least 35 per cent of the patients treated continue 
to have symptoms. It is with the latter group of patients that this communi- 
cation is concerned. 

The dust- and miasm-free chamber in which patients with asthma sleep, 
was introduced as a form of pure air treatment in the low regions of Holland 
by van Leeuwen!’ in 1924. The results of such treatment have proved suecess- 
ful to the extent that many of these patients were able to go about their daily 
work, earning a livelihood in extreme comfort, while others were entirely 
relieved of asthma. The patients who were not markedly relieved were 
administered nonspecific treatment with extreme benefit. 

Leopold and Leopold? had a specially constructed room installed in the 
Hospital of the University of Pennsylvania, in which it was possible to observe 
patients under controlled conditions of environment, in relation to the pres- 
ence and quantity of specifically allergic inhalation substances. Their ex- 
periments indicate that it is possible by means of their equipment to render 
a room dust-free, sufficient to keep a patient suffering with asthma from dust, 
free of asthmatic symptoms. The cost of construction of either of the fore- 
going chambers is very high and therefore economically impractical for the 
large majority of patients. 

A portable mechanical filter, operated by electricity, which produced and 
maintained pollen-free air, was introduced by Cohen® for the treatment of 
patients with hay fever or pollen asthma. It was found that the positive 
pressure induced as a result of forcing the pollen-free air into the room, made 
sealing of the room unnecessary because the old air escaped through all the 
eracks and erevices. It was also shown that the time required by the patient 
to remain in the air-filtered room ranged from eight to eighteen hours, depend- 
ing upon the individual and the pollen concentration in the atmosphere. As 
the season advanced a greater number of hours of freedom from exposure to 
pollen was required until the peak of the season after which the required 
number of hours gradually diminished. Patients who had received partial 
relief following preseasonal treatment with extracts of pollen were rendered 


*From the Children’s Asthma Clinic, Mount Sinai Hospital, Department of Pediatrics, 
sela Schick, M.D., Director. 
+Received for publication, January 16, 1930. 
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free of symptoms by a residence in the filtered air chamber usually not ex- 
ceeding eight hours. In these patients in whom symptoms were well estab- 
lished, it required from two to seven days of continuous residence in the fil- 
tered air chamber for the symptoms to subside. This apparatus has been 
used in the homes of a group of patients by one of us (M.M.P.) for the past 
three years as an aid in the treatment of hay fever and pollen asthma. The 
clinical observations and the results obtained substantiate in a large measure 
those reported by Cohen.* IHlowever, it was found that for the average patient 
the relatively high cost of such a filter made its general use not only difficult 
but economically impossible when pollen extraets had to be administered at 


the same time. The replacement of the filter bag is none too easy a task. 








Fig. 1 The portable mechanical air filter installed in the window. The outside view of 
the apparatus resembles a shutter which protects the motor and fan from inclement weather, 
is not shown in the photograph. 


Sinee the filter bag is expected to last an entire pollen season, the efficiency of 


the filter after four weeks of use is definitely impaired, as evideneed by the 
odor and stuffiness of the room. This is enhanced in the presence of hot 
weather to the point of intolerance. In the hot weather experienced in Texas, 
Kahn‘ found that he often had to switch over to his homemade apparatus. 
In spite of the improvement made in the filter bag, wool fuzz is still found 
about the room and on the exposed vaseline-coated glass slides. The amount 
of floor space occupied and the vibration frequently encountered with this 
machine are factors of some importance when one considers the relatively 
small size of the apartments occupied by many of our patients. 

With all of the foregoing objections in mind, an apparatus was designed 
and constructed for us by Mr. Charles Davies, New York City. This new and 
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simplified air filter, after being subjected to careful clinical’ and rigid labo- 
ratory tests, was found to be as clinically dependable and mechanically more 
efficient than any portable filter now in use. 


THE APPARATUS 


The apparatus consists of a cabinet rectangular in shape, 25 inches wide, 


15 inches high and 9 inches deep, which contains the filter screen, a pressure 


fan and an electric motor (1/30 horse power). The whole unit is so comprised 











y Shows the removal of the filter screen. A paper or linen bag can be employed in 
which the discarded screen is carried away. 


is to fit into any sized window. (Fig. 1.) The motor and fan which are out- 
side the window are adequately protected against inclement weather. Elee- 
trie power can be taken from any outlet in the room, the current consumption 
being equivalent to about ten cents per day running continuously for twenty- 
four hours. 

By means of a pressure fan air is foreed through the filter screen into the 
room. With all the windows closed and the door slightly ajar, the air pres- 
sure created within the room is sufficient to foree out pollen (when installed 
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after the onset of the pollen season) and residual dust as well as prohibiting 
an influx of air from any source. With the motor kept working twenty-four 
hours a day there is a continuous stream of air free from dust and pollen. 

The motor is equipped with three speeds. Low speed delivers 180 e. ft. 
of air per minute, medium speed 250 and high speed 400 ¢. ft. of air per 
minute. At low speed the motor is practically inaudible; medium speed pro- 


duees a pleasing purr, and high speed a sound of rushing wind. 





Fig. 3.—Shows the insertion of a new filter screen. 


The Ventilating Code of the American Society of Heating and Ventilat- 
ing Engineers establishes as a minimum requirement 30 ¢. ft. of air per minute 
per person. Thus it can be seen that this apparatus delivers from three to 
ten times as much air as is required and that the air in a room of 2000 ce. ft. 
capacity (14’ x 14’ x 10’) is completely changed every five to twenty minutes. 
This makes it possible for three to ten persons to occupy the room and at the 
same time have ample ventilation. 

The filter screen or insert is composed of several layers of a cellulose 
product held between a stiff open faced netting. The screen is corrugated 
and has a surface area of eight square feet. The amount of dirt which floats 
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about in the atmosphere of the city is enormous. The accumulation of dirt 
menaces the efficiency of every known type of air filter by reducing the air 
flow. In view of this fact the apparatus is constructed in such a manner as to 
permit the filter insert to be easily and quickly replaced as often as may be 
required. (Figs. 2 and 3.) The necessity for this became apparent during a 
heat wave. During such a time a large volume of air in constant motion is 
required for comfort. At such a time 100 ¢. ft. of air per minute was found 
inadequate. When the volume of air intake was raised by inserting a new 
filter screen, the room was made comfortable. 

In a test, carried out in Manhattan, with the motor running twenty-four 
hours a day, twelve on medium and twelve on low speed and without a 
change of filter insert, it was found at the end of fifteen days that the air 
delivered into the room was 200 ¢. ft. per minute on high speed, 125 ©. ft. on 
medium, and 80 ¢. ft. on low speed. Since the low and medium speeds are 


most frequently in use, a filter screen can be depended upon to render efficient 














Vaseline Coaled Slides} 


Fig. 4.—Shows how a concentration of all the air delivered into the room was obtained. 
A large funnel with an outlet measuring one-half square foot was placed over the face of the 
filter. Vaseline coated slides were placed at an angle at the end of the outlet for twenty-four 
hours and examined for pollen daily. 


_—_ 
c 


service for sixteen to twenty days. Thus three or more changes of filter 
screens (depending on the location and duration of the pollen season) insure 
continuous comfort for the patient. 

This apparatus was subjected to severe tests to determine its efficiency in 
keeping a room free from dust and pollen. These tests were conducted in 
New York City and also in a suburb, Beechurst, Long Island, during June, 
July, August, and September, 1929. The unit was installed in a room 15’ 
12’ x 10’ (1800 ¢. ft.). In order to obtain a concentration of all the air deliv- 
ered, a large funnel with an outlet measuring one-half square foot, was placed 
over the face of the filter (Fig. 4). Two ordinary atmospheric glass slides 
thinly coated with white petrolatum and set at an angle, were placed at the 
end of the outlet of the funnel for twenty-four hours. Four other slides were 
placed face up in chosen locations about the room, also for twenty-four hours. 
Pollen counts were made simultaneously from slides directly exposed to the 
open air. The technic employed with reference to materials, exposure of 
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slides and counting of pollen was that described by Durham.® At no time in 
the period of four months were any pollen grains found on the six slides 
exposed in the filtered air chambers; and, at the same time, the slides re- 
mained almost entirely free from dirt particles. On three separate occasions 
0.17 gm. of short ragweed, representing about 65,000,000 pollen grains, were 
thrown into the intake of the filter. A eareful search of the slides placed at 
the exit of the funnel (Fig. 4) in each instance, showed that no pollen had 
passed the filter screen. Short ragweed was used for these tests because it 
is the most important pollen clinically and at the same time one of the smallest 
pollens causative of hay fever and pollen asthma. 

For obvious and statistical reasons the pollen count for the ragweed sea- 


son of 1929 is only recorded and is shown in Chart I. 
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Chart 1 Ragweed pollen count for 1929 of New York City and vicinity 


COM MENT 


The chief field of usefulness for the mechanical air filter is in the patient 
with hay fever or pollen asthma, who, in spite of a well-regulated course of 
treatment with specific pollen extracts, gets only partial or no relief from 
symptoms. In this type of patient the combination of both forms of treatment 
was found to give maximum protection thereby bringing about marked or 
complete relief from hay fever and asthma. We, therefore, wish to empha- 
size that the use of filtered air in a selected group of cases, to the exclusion of 
appropriate desensitization and other forms of treatment, except in an ocea- 
sional instance, is not advisable. 

Van Leeuwen' has shown that in the low regions of Holland the main 
causes for asthmatie and other allergic attacks were dependent upon the influ- 
ence of climate; and that these factors of climate were identified with a spe- 
cial substance (climate-allergens or miasms), the nature of which is unknown, 
occurring in the air in the lower countries and lacking or present in a minor 
degree, in high altitudes. It is believed that among the substances which 
cause allergic diseases of the climate type, fungi, or rather products of fungi 
and yeast, are prevalent. This undoubtedly holds for many eases of asthma 
occurring in various sections of this country. Filtered air in these cases has 
proved of definite, clinical and economie value. 

The creation of dust-free rooms in the homes of ten patients with asthma 
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of the chronic refractory type by means of portable mechanical filters has 
been reported by Cohen.’ All these patients have remained free from asthma 
requiring a residence in the filtered air chamber of from twelve to fifteen 
hours a day. 

There can be no doubt that the general use of the filtered air chamber in 
the diagnosis and treatment of allergic disease will do much in giving tangi- 
ble relief to many patients with chronic asthma and that it will also help to 
create a better understanding of the subject of allergy. 


CONCLUSIONS 


1. The use of mechanieal air filters has proved of definite value in aller- 
vie disease. 

2. The use of a portable air filter as an adjunct to treatment is indicated 
for those eases of hay fever and pollen asthma who only obtain partial or no 
relief from the usual treatment with pollen extracts. The general use of a 
portable filter is not only restricted by its relatively high cost but is also eco- 
nomically impractical when specific pollen treatment is to be simultaneously 
administered. It should be emphasized, however, that the combined plan of 
treatment is the most advantageous for the patient. 

3. A new and simplified portable filter which delivers dust and_pollen- 
free air is introduced. This new apparatus overcomes all the objectionable 
features, mechanic and economic, associated with comparable air filters now 


in use, without sacrificing efficiency of operation. 


REFERENCES 


1. Van Leeuwen, W. S.: Bronchial Asthma in Relation to Climate, Proc. Roy. Soe. Med. 
17: 19, 1924; Allergic Diseases, Philadelphia, 1925, J. B. Lippineott Co. 
2. Leopold, 8S. S., and Leopold, C. 8.: Bronchial Asthma and Allied Allergie Disorders: 


Preliminary Report of a Study Under Controlled Conditions of Environment, Tem 
perature and Humidity, J. A. M. A. 84: 731, 1925. 

3. Cohen, M. B.: Pollen Filter: Preliminary Report of Treatment of Hay Fever in Rooms 
Made Pollen Free by New Filter, M. J. Record 123: 323, 1926; Prophylaxis and 
Treatment of Hay Fever and Asthma by Means of Pollen Filters, Clin. Med. & Surg. 
34: 276, 1927; Prophylaxis and Treatment of Hay Fever and Asthma in Rooms 
Made Pollen and Dust Free by Means of Mechanical Filters, J. LAB. & CLIN. MED. 
13: 59, 1927. 

The citation of cases subjected to treatment by this new air filter would serve no purpose 
since our clinical findings are largely identical with those already reported. 

5. Kahn, I. S.: Discussion of paper by Cohen, M. B.: Further Observations on Use of 

Filtered Air in Diagnosis and Treatment of Allergic Conditions, J. Las. & CLIN. 
MED. 13: 963, 1928. 


562 West END AVENUE. 
536 West ONE HUNDRED AND ELEVENTH STREET. 


t. 








LABOROTARY METHODS 
CYSTOSCOPY IN MALE AND FEMALE DOGS* 
By VINCENT VERMOOTEN, M.D., New Haven, Conn. 


XPERIMENTAL work on the kidneys and ureters so frequently ealls for 
ureteral catheterization and there is such wealth of information to be 
obtained from such a procedure that we have thought it worth while to 
deseribe a method of doing this in dogs, as there are some technical difficulties 


which have to be overcome. 
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drawing of a normal dog's bladder removed at operation, showing 
Note the way the orifice opens and the course of the intra- 











Fig. 1—An accurate 
the trigonum and ureteral orifices. 
mural portion of the ureters. 


In doing cystoscopic examinations with ureteral catheterization it is well 
to bear in mind a few points regarding the normal anatomy of a dog’s bladder 
and urethra. 

The bladder differs from that of the human in so far as it is almost en- 
tirely covered by peritoneum even when empty, for which reason it is freely 
movable within the abdominal cavity. This may be one reason why the 
catheterization of the ureters is at times almost a mechanical impossibility 
with the instruments available. The insertion of the ureters into the bladder 

*From the Department of Surgery Yale University. 

Received forf publication, August 28, 1929. 
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is at such an angle that once more the same technical difficulty is presented. 
The ureter, instead of entering the bladder at an angle of from 30° to 45 
with the vertical as in the human, generally passes through the bladder wall 
at a right angle or occasionally at an obtuse angle, as is seen in Fig. 1 which is 
a drawing of a normal dog’s bladder removed at operation. The course of the 
ureter, particularly the juxtavesical portion, is diagrammatically represented 
in Fig. 2, whereas in Figs. 3, 4 and 5 one can see the actual course of the 


ureter outlined with a medium opaque to x-rays in a living dog. 


TECHNIC FOR MAKING A PERMANENT EXTERNAL URETITROSTOMY 


Before being able to cystoscope a male dog a preliminary urethrostomy 
must be made. Under ether anesthesia the dog is placed in the exaggerated 
lithotomy position, and his perineum and tail are shaved. A midline ineision 
about 4 em. long is then made in the perineum at about the level of the 
symphysis pubis and carried downward and backward toward the anus. The 

















Fig. 2.—Drawing from an autopsy specimen with the bladder distended. showing the course 
of the ureter as it approaches and enters the bladder. 


perineal muscles and bulb are divided; the bulbous urethra is located and 
opened longitudinally. (The location of the urethra is facilitated greatly by 
introducing a ureteral catheter through the urethra into the bladder.) The 
urethra, at the upper end of the incision, is then divided transversely, trans- 
fixed with a silk tie, and allowed to retract. The mucosa of the exposed ure- 
thra is sutured to the eut edges of the skin with interrupted sutures of fine 
black silk, leaving in this way a long trough of urethra with the urethrostomy 
opening at the lower end of the wound. The tail is so much in the way during 
a ¢ystoscopic examination as well as being a constant souree for contaminating 
the catheters that it is amputated at the second or third joint. The urethros- 
tomies and amputation stump all heal well without infection. The sutures 
which do not slough out are readily removed. The opening gradually con- 
tracts down only so far; we have never had enough contraction to interfere 
with subsequent catheterization. Ten days or two weeks after operation the 


wounds are well healed, and the dog is ready for cystoscopy. 
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CYSTOSCOPY 
For anesthesia, we have found large doses of morphine sulphate given 
subeutaneously so satisfactory that we have never attempted to use any other 
drug; and in four years’ experience with dog eystoscopies we have never had 
to resort to a general anesthetie. As a rule, two to six grains of morphine are 


used. depending on the SIZe oft the dog 





Fig. 3 \ lateral urogram in a living dog taken immediately after withdrawal of the ureteral 
catheter, showing the course of the lower end of the ureter. 


The regular dog operating table was found very inconvenient for cystos- 
copy, as it was difficult to keep the dog down far enough on the table. With 
the help of Dr. C. E. Johnson, I designed a table as shown in Fig. 6. Arms 
are attached to it so that the hind legs may be strapped to them and in this 
way prevent the dog from slipping back. 

With the dog in position on the table the perineum is shaved and then 
painted with the ‘‘mereurochrome-acetone-alcohol’’ solution of Scott ;* in the 


*Scott J. Urol. 14: 135, 1925 
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female the vagina is swabbed out with the same solution. A small square 
sheet with a hole in the center is used to drape the dog that is then ready for 
eystosecopy. 

In the male dog with an external urethrostomy, introducing a eystoseope 
into the bladder is a very simple procedure. In the female it is somewhat 
difficult, although the use of a speculum facilitates matters a great deal. The 


most satisfactory type of speculum is the ‘‘Collin’s Nasal Speeulum.’’ Intro- 





s. 4.—Another lateral urogram. Both kidneys and ureters are injected with 30 per cent 
dium iodide. The course of the lower end of the ureter as it enters the bladder is shown. 


lucing this into the vagina the urethral orifiee is found from two to four 

ntimeters from the outlet. Sometimes the urethra is rather small and some 

ree must be used to pass even a No. 21 F eystoscope through it. Here one must 

arin mind the fact that the urethra runs under the symphysis, parallel to 
e long axis of the vagina, and then up into the bladder. 

Our instrument of choice is a No. 21 F Brown-Buerger eystoseope using 

0 No. 5 F olive tipped, x-ray catheters. The ureteral orifices, as a rule, lie 


tairly elose together. Occasionally one seems to be above the other. 
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URETERAL CATILETERIZATION 


With the evstoscope in the bladder sterile warm borie acid is vradually 
allowed to distend it until the folds of its wall are no longer visible. The 
more fluid there is in the bladder, the more difficult it is to loeate landmarks. 
Withdrawing the eystoscope one soon recognizes the internal urethral orifice ; 
If there is 


the instrument is then rotated so as to look directly posteriorly. 





dog, showing the intramural course of the 


only a relatively small amount of fluid in the bladder, then, turning the eysto- 
scope about 30 degrees either to the right or left and pushing it into the 
bladder for about ll, em., one should be looking direetly at either the right 
or left ureteral orifice; this frequently appears as a rather delicate fold of 
mucosa running straight up and down, as seen in Fig. 1. At times, particu 
‘ig. 7-b the right ureteral! 


— 


larly in the male dog, it appears as in Fig. 7-a. In fk 
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catheter may be seen approaching the right ureteral orifice. The angle at 
which the eatheter approaches the orifice in this instance is the most common. 
From this drawing one can see that the catheterization of the ureter under 
these circumstances is rather difficult; and, after repeated attempts to enter 
the ureter have failed, the ureter goes into a spasm making catheterization 
well-nigh impossible. Sometimes the right catheter can be pushed into the 
ureter with the left one, and at other times it is easier to pass the left catheter 
up the right ureter. In Fig. 7-e the catheter is seen bulging into the bladder, 


while about 1 em. of it is in the ureter. In Fie. 7-d the catheter has been 





Fig, 6 The dog placed on the cystoscopic table, showing leg pieces, the slot for the x-ray film, 
ind the construction of the table so that the dog’s head can be tipped either up or down. 


passed all the way to the kidney pelvis and the intramural portion of the 
ureter is pulled over to the side; compare this with the direction of the ureter 
in Fig. 7-a. 

The placing of the dog in the Trendelenburg position helps considerably. 
Because the bladder is so freely movable in the peritoneal cavity, and because 
the ureters enter the bladder at such an inconvenient angle, one may be unable 
to eatheterize a ureter one day, and vet pass the instrument with perfeet ease 
on another. 

Some years ago when we first attempted ecystoscopic examinations on 
dogs, we at times spent as much as two or three hours trying to catheterize a 
dog’s ureters without success, while a few days later—or if much damage was 
done, ten days or two weeks later—we were able to catheterize both ureters 


of the same dog all the way to the kidney pelves in five minutes. After a few 
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experiences of this kind we found it far more advisable to discontinue attempts 
at ureteral catheterization after ten or fifteen minutes if we were not success- 


ful, as more work and less trauma was done in that way. 
COMMENT 


Although we have no actual statistics on the matter, it is our impression 
that the ureters of the male dogs are more easily catheterized than those of 
females. 

Great care in technic must be used to prevent infecting the bladder or 
kidney pelves during cystoscopy, for this seems to oceur far more readily than 


is generally supposed and in none of our dogs that once became infected did 























Fig. 7.—Cystoscopic drawings showing successively: (a) the appearance of the ureteral 
orifice; (b) the direction in which the catheter approaches the orifice; (c) the catheter enter- 
ing the orifice, and (d) the catheter all the way up the ureter. Note the ureteral orifice is 
pulled over to the side. 


the infection ever clear up spontaneously. The longest, however, that we 
kept a dog with pyelitis and cystitis before sacrificing him was four and a half 
months. The infection in most of our cases has been due to the colon bacillus, 
occasionally to a staphylococcus. 

Phthalein tests done on normal dogs, the dye being given intravenously 
and collected through ureteral catheters, show au appearance time of two to 
four minutes, and the amount of dye excreted averages perhaps just the least 
bit higher than in human beings, when the urine is collected for fifteen- or 
thirty-minute periods. 

Although originally we preferred the use of an emulsion of iodized oil 
for our pyelograms, we have recently found this to be much less satisfactory 
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and more inconvenient than sodium iodide. At present we use 2 ¢.e. of a 30 
per cent solution of sodium iodide in a kidney pelvis which we assume to be 
normal. In eases of hydronephrosis or hydroureter much more solution must 
be used. We have used as much as 20 ¢.c. without apparent discomfort to the 


dog and with no subsequent ill effects 


A NEW PUMP DESIGN FOR ARTIFICIAL RESPIRATION WITH 
SEVERAL VARIABLE FEATURES* 


By Maurice LB. Visscuer, ’u.D., ANp ArTHUR G. Muuper, PH.D., 
Mempuis, TENN. 


N WORKING with several animal preparations requiring artificial ventila- 

tion of the lungs through the period of the experiment, such as the pithed eat 
and the heart-lung preparation, a need was felt for more satisfactory methods 
of artificial ventilation than were available. 

For oxygen consumption measurements, a closed system respiration device 
is necessary which will permit of normal deflation of the animal’s lungs. 

The Schuster (1924) pump was designed with that in view, but it suffers 
from the important defect that it is virtually impossible to have the two barrels 
so adjusted that the one will remove exactly as much air as the other puts into 
the lungs, inasmuch as the air pressure in the lungs is not exactly the same as 
that in the air reservoir, usually a spirometer. Moreover if the R. Q. is not 
unity there should be less air leaving the lungs than entering them, if they 
are to remain at the same state of distention in inspiration or expiration at the 
end of a period of ventilation as they were in at the beginning. To vary the 
relative stroke of the two pistons with changing R. Q. would be impossible 
as a practical method. Starling and Visseher (1927) avoided the errors in- 
herent in a double barrel pump, one barrel for inflation and the other for 
deflation of the lungs, by using a single barrel pump with a double mechanical 
valve. With this pump it was possible to inflate the lungs and allow them to 
deflate by their own elastie tension at a given time after inflation when a valve 
yperated by the pump shaft was opened. This pump proved partially satis- 
factory but not sufficiently adjustable to be very widely useful. Its most im- 
portant defect lies in the fact that one cannot vary the relative lengths of 
nspiration and expiration with it. A new pump has been designed and has 
een in actual use for three years which has obviated that defect. This pump 
‘an be put together without elaborate machine work from materials to be found 
n most laboratories, or which at any rate can be obtained at little expense. 

It consists in an arrangement for raising and lowering two mercury 
reservoirs 2 and 4 in Fig. 1. The reservoirs are connected by heavy rubber 
tubing of one-half inch inside bore, to chamber 7 and the Y tube 3, respectively. 
Chamber / is fixed, so that when 2 is lowered the level of mercury in 7 falls. 


*From the Department of Physiology, the University of Tennessee, Memphis. 
Received for publication, June 8, 1929. 
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That allows air to flow from the spirometer (not shown) through tube 9 and 
the water valve 6, into the chamber 7. When 2 is raised, the level of mereury 
in 7 rises and air is foreed from the chamber. Valve 6 prevents its return to 
the spirometer; it is therefore foreed through water valve 7 into the lungs 
through the Y-shaped tracheal cannula 5. The air eannot escape through the 
trap valve 3, beeause, thus far during the evele, reservoir # is at such a height 
that the mercury level in 3 obstructs any passage of air through it. 

At any desired time in the evele # can be made to lower so as to allow the 
level of mereury in 3 to fall below the level of the U, allowing the lungs to 
deflate themselves by virtue of their own elastic tension through the trap 3, the 


soda lime tower 8 and tube 9 into the spirometer; / is then raised by the eccen 





tric closing the trap valve 39. Meanwhile 2 is lowered by the cam, allowing / to 
be filled from the spirometer again and the whole process can be repeated. 

In the pump we are using, the cams are operated from the opposite ends 
of the shaft of a worm drive reducing gear, driven with further pulley redue- 
tion by an electric motor of about one-twelfth h.p. The worm drive prevents 
any slippage which would occur with belt-driven pulleys, lifting a heavy load 
of mercury. 

The relative points of fixation of the cams on the shaft determine the time 
after inspiration that expiration can oecur. As pointed out above, it is very 
important that their relative positions can be altered. Their positions in rota- 
tion are made variable by fixing the slot holding one of them in place with a 
set screw on the cireumference of the dise. 

In order to alter the amount of air delivered per stroke by the pump it is 
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necessary to alter the length of the exeursion of reservoir 2. This is aecom- 
plished by changing the distance of the cam from the center of the drive shaft. 
If it is very near the center of the dise there will be very little air delivered. 
Moving it in the slot and fixing it farther from the center will increase the stroke 
volume of the pump. 

Fie. 2 shows the details of construction of the slot arrangement for fixing 
the cam on the wheel. 

It has been found desirable to use either water valves or Tissot valves at 
6 and 7, and to cover the surface of the mereury in 3 and / with glycerine to 
avoid administering too much mereury vapor to the lungs of the preparation in 
use. 

The arrangement given in Fig. 1 is meant for a closed system for O, con- 


sumption measurements, but by eliminating 8 and 9, the same system has been 





found very satisfactory for artificial respiration under ordinary circumstances 
When there is no need of rebreathing the same air after removing CO,,. 

This pump should also be useful whenever known quantities of gases are 
to be administered by artificial respiration. It has shown itself to be greatly 
superior to the intermittent blast open tracheal cannula methods which are so 
difficult to regulate, and with whieh it is always impossible to determine how 
much gas has actually entered the lungs, and how much has eseaped through 
the vent. 

SUMMARY 

A respiratory pump is described which permits variations in the stroke 

olume, and in the absolute and relative lengths of inspiration and expiration, 


nd ean be adapted to oxygen consumption measurements. 
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A THIONIN COUNTERSTAIN FOR LEVADITI TISSUE* 
By James R. Lisa, M.D., anp Lapisuaw J. Brro, M.D., New York, N. Y. 


HE satisfactory demonstration of spirochetes in tissue is admittedly a 
difficult technical procedure attended by many pitfalls. In our hands the 
method of Jahnel' as modified for nervous tissue was found the most satisfae- 
tory. As is true of all Levaditi methods, however, it precludes study of histo- 
logic changes. In the hope of finding some way to enable one to earry out 
this study and still preserve the spirochetes to the greatest degree, we have 


experimented with many stains. The use of thionin as a counterstain was the 


most satisfactory and gave excellent results. 
The Jahnel method is given for the sake of completeness and to obviate 


the necessity of referring to some other article. 


JAHNEL METHOD FOR STAINING SPIROCHETES 
1. Wash out in water, for one to three days, thin pieces of tissue (from 2 to 4 mm. 
in thickness) which have been fixed in formaldehyde. 

2. Place in pure pyridin for one to three days. 

3. Wash in many changes of water until the pyridin odor almost disappears during a 
period of from two to three days; this is important. Then allow the tissue to remain a 
‘*few days’’ (einige tage) in a 5 to 10 per cent formaldehyde solution, U.S. P. 
4. Place in water again. (The time in water this time is not stated; probably the 


washing should be thorough.) 

5. Treat with uranium nitrate (Merck) 1 per cent solution in distilled water one-half 
to one hour in the incubator at 37° C. The use of glass wool (lead free) under the tissue 
helps the penetration but is not absolutely necessary. The purpose of the uranium nitrate is 
to prevent the coincident staining of other elements of the nervous tissue. 

6. Wash out in distilled water for one day. 

7. Allow to remain in 96 per cent alcohol for three to eight days. 
8. Wash out in distilled water until the block sinks. 
9. Place the tissue in a dark (amber) flask and treat it with a freshly prepared silver 
nitrate solution, 1.5 per cent for five to eight days in the oven at 37° C. 

10. Decant the silver nitrate solution; wash the tissue slightly in water; then transfer 


it to a solution made up as follows: 
4 per cent aqueous solution of pyrogallol 95 ¢@.e. 


Formaldehyde solution, U.S. P. 5 ¢.e. 


Allow the tissue to remain in the solution one or two days. 
11. Wash out in distilled water; embed in paraffin. 


The method of counterstaining follows: 


1. Cut section at 3 mu. 

2. Remove paraffin (wash with xylol, descending alcohols, and tap water). 

*From the Pathologic Department, City Hospital, Welfare Island, Department of Hospi- 
tals, New York, N. Y 

Received for publication, September 9, 1929 
: ‘Stevenson, G. S.: Two Recent Improvements in the Staining of Spirochetes in Nervous 
Tissue, Arch, Neurol. & Psychiat. 7: 349-351, March, 1922. 


660 








A THIONIN COUNTERSTAIN FOR LEVADITI TISSUE 661 


3. Stain two minutes in thionin solution. Thionin (1:1000) 1 part, distilled water 4 
parts. 

4. Wash in distilled water one minute. 

5. Decolorize rapidly in two changes of acid alcohol (HCI 2 parts, 95 per cent alco- 
hol 98 parts) until section is light yellow. 

6. Wash in 


acid aleohol. 


two changes of distilled water, one minute each, to remove all traces of 


7. Stain in thionin 1:1000, for twelve minutes. 

8. Wash in distilled water for 1 minute. 

9. Blot. 

10. Differentiate in wood-aleohol-acetone solution (absolute wood-aleohol 3 parts, acetone 
1 part) for 10 seconds. 

11. Blot. 

12. Wash quickly through aniline oil. 

13. Wash quickly through aniline oil-xylol, equal parts. 

14. Clear in xylol. 

15. Mount in neutral balsam. 


COMMENT 


Sections cut at 3 mu were found most satisfactory. When thicker than 
9 mu, sharp differentiation was obseured. 

The use of thionin in two concentrations apparently is necessary. The 
strong solution cannot be followed by acid alcohol, since the spirochetes are 
very frequently lost when acted upon by an acid solution for too long a time. 

The light yellow color obtained after decolorizing with acid aleohol is much 
lighter than the section freshly cut from the block. If the sections are thicker 
than 5 mu, the end-color has a brownish tinge; even this, though, should be 
lighter than the original section. 

All traces of acid aleohol must be removed, since any trace of acid ear- 
ried over to the second thionin solution will tend to deecolorize or disintegrate 
the spirochetes and render the stain unstable. 

The time element in staining with 1:1000 thionin is important. Good 
nuclear pictures can be obtained by lengthening the time up to forty minutes. 
The differentiation in the acetone-wood aleohol mixture must then be modi- 
fied. The disadvantage is that too long a time in these solutions frequently 
causes a loss of staining or disintegration of the spirochetes. 

Differentiation in wood aleohol-acetone is very rapid. The proper end- 
color is light vellow-grey-blue. The substitution of ethyl for wood alcohol 
rives a solution which is almost as good. The results after differentiating with 
0 per cent ethyl aleohol are only fair. 

The results obtained are as follows: The spirochetes are jet black, the 
nuclei light blue, the eytoplasm is light brown-yellow, young connective tissue 
ight violet, old connective tissue clear light yellow; nuclei of lymphocytes, . 


lasma cells, and polynuclear cells are very deep blue. 














ALEXIN AND ANTIALEXIC BODIES IN RELATION TO 
BLOOD CULTURE TECHNIC* 


By L. G. Hapsoroutos, M.D., ANd ReGinaLp BuRBANK, M.D., 
New York City, N. Y. 


UCHNER’S observation that fresh blood was naturally resistant to intee- 

tion led him to postulate the presence of a protective substance in all fresh 
blood. The importance of this observation became evident in subsequent studies 
of infection and disease. Immunology as a science had its real start in the 
spirited study of the properties of this protective element. Our old concep- 
tion of blood infections, variously designated as pyemias and sapremias grad- 
ually gave way to such definite scientifie terminology as septicemias and tox- 
emias. 

The differentiation between bacteremia and toxemia is based mainly on 
the bacteriologie findings on culture of the blood; but, as our present methods 
of blood culture are as yet far from perfect the question naturally arises as 
to whether certain groups of so-called toxemias are not in reality true low grade 
septicemias. The probability of this seemed particularly strong in low grade 
chronie infections where the clinical evidences were also in favor of sueh an 
assumption. Our blood culture findings in subacute and chronie rheumatoid 
arthritis have justified us in taking this viewpoint. 

In our blood culture technie we assumed that a protective substance was 
holding in check the active reproduction and multiplieation of the specifie bae- 
teria, namely, the ‘‘alexin’’ of Behring. A direct evidence of this inhibition 
was that hanging-drop preparations of fresh blood from elinieally septicemic 
patients sometimes showed streptococci, diplocoeci or bacilli even in eases where 
the respective blood cultures were sterile. 

Subsequent investigation of ‘‘alexin’’ disclosed the dual nature of this sub- 
stance by demonstrating both the specific immune antibody and the nonspecific 
complementary body. The latter fraction proved the more adaptable for ex- 
perimentation and study, and our attention has in consequence been con- 
eentrated on it. This work is a study and presentation of the known anti- 
complementary bodies and their adaptability and value in neutralizing the 


bactericidal properties of the blood. 
THE VARIOUS ANTICOMPLEMENTARY AGENTS 


This group will be considered under the following three divisions: (1 


chemieal agents. 


physical agents; (2) biologic agents; (3 
Physical—Under this heading heat, light, and x-rays have been tested. 
The deleterious effect of heat on the complement was one of the first observa 


*From the Pathological Laboratories of Beth Israel Hospital, New York, and Laboratory 
Received for publication, September 16, 1929. 
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tions of students of this subject. A fifteen-minute exposure of complement to 
06° C. is sufficient to inactivate it completely; but, as this degree of temperature 
for such a length of time has an equally detrimental effect on microorganisms 
the adoption of this method of complement inactivation is obviously contra- 
indicated. 

A comparative study of the rate of inactivation in terms of temperature 
and time was next undertaken to determine whether or not there was an op- 
timum heat and exposure period that would not be inhibitory to bacterial 


growth. Table I shows the effect of 56° CC. on the complement in terms of 
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Graph 1 The effect of heat at 56° C. on the complement in terms of time 


COMMENT 


The broken line represents corrected figures after taking into eonsideration 
the rate of heat penetration in the particular volume of serum used. The rate 
of complement inactivation was rapid during the first minute of exposure to a 
temperature of 56° C. It then became slower up to the tenth minute beyond 
which time it regained its original speed until the inactivation was practically 
complete at the end of fifteen to twenty minutes. 
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Graph 2.—The effect of sunlight and x-rays on complement in terms of time. 


The effect of light rays was studied by taking one eubie centimeter of 
serum spread in a flat plate which is bathed in iee water and exposed to the 
direet rays of the sun. Similarly another ¢.c. of the same serum was exposed 
to the direct radiation of x-rays. One hour of continuous exposure to the rays 
of the sun and one minute of exposure to the roentgen rays were ineffective in 


reducing complement as can be seen by Graph 2. 
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In the light of the above tests neither sunlight nor x-rays could be used 
advantageously for our purpose. The duration of the exposure effective in 
reducing complement was even more deleterious to the pathogenic bacteria than 
the effect of heat at 56° C., without a corresponding destruction of complement. 

With the use of heat there is, in less than a minute, a pronounced effect 
on the complement, a period too short to have any permanent antibacterial 
effect. This finding seemed hopeful, but we soon discovered that short dura- 
tion exposures even at 56° C. did not give a permanent reduction in comple- 
ment. The gradual return of complementary value (hemolytic) after one 


minute’s inactivation at 56° (..is shown in Table T. 


TABLE I 


THE GRADUAL RETURN OF HEMOLYTIC VALUE OF THE COMPLEMENT AFTER ONE MINUTE’S 


INACTIVATION AT 56° C. 


HUMAN SERUM IN C.C. 


0.20 0.15 0.10 0.05 0.04 0.03 0.02 0.01 
Original complementary titer 
before inactivation 

Immediately after inactivation 

1 minute after inactivation 

2 minutes after inactivation 
30 minutes after inactivation 

Indicates complete hemolysis, + partial, and no hemolysis 
TABLE II 


A List or CHEMICALS TESTED FOR THEIR ANTICOMPLEMENTARY VALUES 


COMPLEMENT UNITS 
} 3 2 ] 0 


Sodium chloride 
Potassium chlorid 
Ammonium chloride 
Potassium oxalate 
Caleium ehloride 


Aleohol 
Glyeer in 
Glucose 
Dextrine 
Gum acacia 


Quinine 
Acetanilid 
Phenacetin 

Hg oxyeyanide 
Arsphenamine 
Chloroform 


Yeast 
Pancreatin 
Thyroxin 
Hystamine 
Insulin 


Pe ptone 
Nutrient broth + 
Nutrient agar + + 











++ Indicates complete hemolysis, + partial, and - no hemolysis 
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Biochemical.—This study was limited to the anticomplementary effect of 
natural and artificially produced anticomplements. As natural anticomple- 
ment we used pooled inactivated anticomplementary human serum. An. at- 
tempt was made to produce artificial anticomplement by injecting active human 
serum into guinea pigs, intravenously. With both the above methods the 
amount of anticomplementary substance used to produce a desired effect was 
so great as to be prohibitive for routine work and even though such large 
amounts were used, the results were neither permanent nor satisfactory. 

Another method of inactivating complement employed was that of salting 
out through dializing membranes. The difficulties encountered in this process 
were mainly in keeping the eultures sterile from external contamination, and 
the results obtained were neither constant nor encouraging. 

Chemical.—The list of chemicals experimentally used comprises: the salts 
of elements that normally exist in and are a part of the living mechanism such 
as sodium, potassium, ammonium, calcium, iron, ete. 

A group of metabolic products and certain simple nutritive substances 
whieh are eventually broken up through metabolism such as aleohol, glycerin, 
sugars, dextrines, peptones, ete. 

A number of drugs that are most commonly used and have some bearing 
on the metabolic functions such as quinine, acetanilid, phenacetin, chloroform, 
ete. 

A small list of biochemicals, the products of glandular activity. We have 


assembled some of this experimental data in Table IT, 
COMMENTS 


The above ingredients were added directly to small portions of a pooled 
active serum in a concentration of one per cent. After subjecting the serum 
to the effect of the various chemicals noted above for one hour at room tempera- 
ture, the hemolytic complement in the respective serum was tested and the tabu- 
lated results obtained. In repeating some of the tests and varying the econcentra- 
tion of the particular chemical, we observed the existence of zonal variations in- 
dieating an optimum concentration. In the majority, however, the degree of 
complement inactivation had a direct bearing on the coneentration. In Table I] 

will be noted that the outstanding anticomplementary agents are ecaleium 


chloride, arsphenamine, and peptone. 
CALCIUM CHLORIDE AS AN ANTICOMPLEMENT 


The anticomplementary titer of calcium chloride was determined by using 
varying quantities of a 10 per cent solution on a double complement unit of 
pooled human serum. It was found that 0.001 ¢.c. of a 10 per cent or 0.01 e.c. 
of a 1 per cent solution of calcium contained the unit anticomplementary value. 

The various phases of the activity of complement are totally controlled 
by one eardinal serologic property, namely the relative tropism to a specific 
antigen-antibody complex. Whether the end-result is hemolysis or bacteriolysis 
it is simply the manifestation of eytolytie power in the particular instanee. If 
calcium ehloride ean act on one of these properties (the hemolytic), it is nat- 
ural to assume a similar effect on other eytolytie properties among which the 


id 
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bacteriolytie is the one in which we are particularly interested. Our technie 


in testing this phase of the problem consisted in dividing freshly drawn de- 
fibrinated blood in 1 ¢.e. portions and subjecting them to the effect of varying 
concentrations of caleium chloride so as to give an aseending seale starting with 
partial and ending with complete complement inactivation. The time allotted 
(for complement fixation) was thirty minutes at 37° C., after which all tubes 
excepting the controls were inoculated with a loopful of an eighteen-hour ty- 
phoid culture. The effect of calcium chloride on bactericidal complement is 


given in Table ITT. 


TABLE III 
THE EFrrecr or CALCIUM CHLORIDE ON BACTERICIDAL COMPLEMENT 
NUMBER OF TUBES l 2 3 4 5 6 7 8 9 
COMPLEMENTARY UNITS 100 L100 LOO L100 100 100 
ANTICOMPLEMENTARY UNITS 10 25 50 100 100 100 
Human blood, defibrinated in e¢.c. 1.00 1.00 1.00 1.00 1.00 1.00 
Calcium echloride, 10% sol. in ¢.e 0.01 0.02 0.05 0.10 0.10 0.10 
Incubate 30 min. at 37° C. 
Inoculate typhoid, one loopful T = = = yy = T 
Incubate 30 min. pour agar plates 
Re sults 
Growth after 24 hours ineubation - 
ee Cm | 1S ee = 
sé ‘é 72 se sé 39 L500 4 - i ol ll tt 
T, a 12 hour typhoid culture in broth The ign indicates the absence of growth, ++++ 
innumerable colonies, and the numericals the number of colonies per plate. 


COMMENTS 


The Control Tubes 6, 7, 8, and 9 gave expected results. The typhoid culture 
used in the experiment was an active strain (Tube 6). The blood serum 
(Tube 7) and the ealeium chloride solution (Tube 9) were perfectly sterile. 
The ealeium chloride solution alone as used in the experiment did not manifest 
any growth inhibiting properties (Tube & 

The effect of active human serum on typhoid bacilli was complete in thirty 
minutes (Tube 1), and complete bacteriolysis was demonstrated in this tube 
by the hanging-drop method. The effect of various concentrations of ealeium 
on complement was tested in Tubes 2, 3, 4, and 5. The first and seeond read- 
ings after twenty-four and forty-eight hours’ incubation indieated that although 
the bacteriotropic effect of complement was not checked, the bactericidal effect 
was under control for forty-eight hours, after which time bacterial multipliea- 
tion was resumed. 

This encouraging result prompted us to apply this teehnie to routine blood 
cultures. In addition to the regular ingredients of nutrient agar we added 
0.25 e.c. of a 10 per cent calcium chloride solution to each 10 ¢.c. of media and 
performed more than fifty duplicate blood eultures on various known septi 
cemias ineluding typhoid, pneumonia, sinus thrombosis, malignant endocarditis, 
ete. The findings, however, did not justify our expectations except in the 
pneumonias. 

We then conducted certain supplementary experiments which in_ part 
showed the reasons for our disappointing results. For example, we found out 
that the reaction between calcium and complement was not a true chemical 
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one, as the former did not permanently destroy or inhibit the hemolytie aetion 
of the latter. Caleium did not even alter the natural tropism of the eomple- 
ment. The following two experiments demonstrate the above findings: 

In the first test (Table IV) we added an excess of calcium chloride to an 
active complementary serum. Subsequently we precipitated all of the eal- 
cium; both that naturally present, and that which was added. This was done 
by saturating the serum with ammonium oxalate and thus forming insoluble 
calcium oxalate. After centrifugalization the decalcified serum showed the 
same hemolytie titer as before the addition of the caleium chloride. 

In the second experiment (Table IV) we took a Wassermann positive serum 
and inactivated the complement as above by adding an excess of ealeium 
chloride. We then performed the first stage of our active serum Wassermann 
test. After thirty minutes’ ineubation we decalcified the contents of all test 
tubes and then added the sensitized cells. The results were identical with the 
original reaction. Despite the primary effect of the calcium chloride the comple- 
ment displaved the same tropism for the antigen-antibody complex of the eom- 
plement-caleium mixture. 

TABLE IV 


THE RESTORATION OF THE CALCIUM CHLORIDE INACTIVATED COMPLEMENT BY DECALCIFICATION 


SERUM NO. 312 TITRATIC 


IN OF SERUM IN C.C. 


AN ACTIVE SYPHILITIC CASE 0.20 0.10 0.05 0.04 0.03 0.02 0.01 
Complementary titer, original CH CH CH CH CH CH CH 
Complementary titer, on addition of CaCl NH NH NH NH NH NH NH 
Complementary titer, after decalcification CH CH CH CH CH CH CH 
Specific titer, original PF CF CF CF CF CF CF 
Specific titer, after decalcification NF CF CF CF CF CF CF 

CH complete hemolysis, NH no hemolysis, CF cemplete fixation, NF no fixation, PF 


partial fixatior 


The tests were properly controlled for the direet effeet of ammonium and 
ealcium oxalates. Both of these were found to be perfectly inert substances 
as far as fixation or hemolysis was concerned. 

The above findings were sufficient to convince us of the unreliability of 
the anticomplementary property of ealeium chloride for blood eulture work. 


ARSPHENAMINE AS AN ANTICOMPLEMENT 


The anticomplementary unit of arsphenamine (neosalvarsan) was repre- 
sented in one hundredth of a milligram of the drug. Although this is an ex- 
ceedingly small amount, it was nevertheless found to be inimical to bacterial 
vrowth, even in half of the unit anticomplementary value. 


PEPTONE AS AN ANTICOMPLEMENT 


The work as outlined with calcium chloride was applied to the study of 
peptone. Witte peptone was employed. The anticomplementary titer was de- 
termined by using varying amounts of a 10 per cent filtered sterile solution of 
peptone and pooled active human serum. It was found that 0.015 ¢.c. of the 
10 per cent solution of the peptone contained one anticomplementary unit 
approximately one-tenth the anticomplementary titer of calcium chloride). As 
the average complementary titer of human serum is between 0.01 and 0.02 c.e. 
the above proportion in active serum is ample to neutralize the complement. 
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THE EFFECT OF PEPTONE ON BACTERIOTROPIC COMPLEMENT 


Assuming that the antieomplementary titer of peptone is one-tenth that of 
ealecium chloride we performed this experiment along similar lines, using a 
10 per cent peptone in amounts ten times that of the ealeium chloride previously 


employed. The results are shown in Table V. 


TABLE V 


THE EFrecr OF PEPTONE ON BACTERICIDAL COMPLEMENT 


NUMBER OF TUBES ] 2 3 4 5 6 7 8 9 
COMPLEMENTARY UNITS LOO 100 100 LOO 100 100 
ANTICOMPLEMENTARY UNITS 10 20 50 100 100 100 

Human blood, defibrinated in e.c. 1.00 1.00 1.00 1.00 1.00 1.00 
Peptone, 10% solution in c.e. 0.10 0.20 0.50 L.00 1.00 1.00 
Incubate 30 min. at 37° C. 
Inoculate typhoid, one loopful T = T r z T ‘4 
Incubate 30 min. pour agar plates 
Re sults 
Growth after 5 min. ineubation 150 
15 66 sé 5 
ao ‘6 10 
sé sé 60 sé sé = 950 $50 
$6 sé 120 «(¢é sé l 350 100 

T, a twelve-hour typhoid culture in broth The sign indicates the absence of growth 

innumerable colonies and the numericals the number of colonies per plate. 


THE EFFECT OF THE REACTION OF PEPTONE SOLUTION 

Witte peptone solution is invariably acid. A 10 per cent peptone as used 

in our experiments showed an acidity of about 10 per cent. We reduced this 

acidity in a descending seale and tested the effeet of the varying reactions on 

its anticomplementary titer. The results as shown in Table VI prove that 

variations of reaction within the limits of our experiments were negligible in 
their effects on the anticomplementary titer of the peptone. 


TABLE VI 
THE EFFECT OF REACTION ON THE ANTICOMPLEMENTARY PROPERTY OF PEPTONE 


10 PER CENT PEPTONE TITRATED IN C.C. 


EACTION OF PEPTON Re os es 
REACTION OF PEPTONE 0.10 0.075 0.05 0.025 0.01 
10 per cent acid - - + 
75 66 6 ‘6 _ + 
5 - ~ + 
95 6 ‘6 ‘6 s - i + 
+> + 


Neutral reaction - 


The sign represents no hemolysis, + very faint hemolysis, and partial hemolysis 


Irrespective of the reaction the anticomplementary titer of the 10 per cent 
peptone solution was between 0.01 and 0.02 c.e. 
COMMENT 
In the first column of Table VI we see the bactericidal effect of fresh 
human serum on typhoid bacilli. The checking of growth is almost complet 


at the end of two hours, and there is no visible sign of multiplication following 
this period. The second and third columns demonstrate satisfactorily the par 











A 


TRIEN 


NI 





COMPARATIVI 


rRIk 


‘I 
BROTH 


PEPTON } 


le 


ALEXIN AND ANTIALEXIC B 


TABLE VII 


ODIES 669 


TABLE SHOWING THE SUPERIORITY OF PEPTONE INACTIVATED TO 
ORDINARY BLoop CULTURES 
= TYPE OF SERIAL NO. 
s ISOLATED OF REPEA' NICAL DIAGNOSIS AND 
5 MICROORGANISM CASES eeu aaaee 
— 
Zz 
Strep. viridans Acute articular rheumatism. 
Strep. viridans Acute endocarditis. 
Typhoid bacillus 'vphoid fever, third week. 
Typhus. 
Diphthe roid bacillus Subacute rheumatoid arthritis. 
Pneumonia. 
Diphthe roid bacillus a Acute endoearditis. 
Ss Acute articular rheumatism. 
Typhoid fever, third week 
Strep. viridans Septicemia, subacute. 
Strep. viridans 9, 14 Acute endocarditis. 
10 Typhoid fever, relapse. 
Staph. aureus Acute septicemia, finger infee 
tion 
Strep. viridans : S, 9 Acute endocarditis. 
Strep. viridans 12 Sul rheum. «arthritis, endo 
rditis 
Pneumococeus Pneumonia, septic 
Pneumococcus Pneumonia, lobar 
y, 34. 3S. Z5 Acute endocarditis, died. 
Pneumonia. 
Strep. hemolyti Septicemia, acute 
Staph. aureus Septicemia, acute, cellulitis. 
Strep. hemolytic 27 = Septicemia, acute, died. 
Corrected Pept Reaction 
Staph. aureus Septie fever. 
Strep. viridans Subacute endocarditis. 
Typhoid bacillus Typhoid fever. 
Diphtheroid bacillus Septic fever. 
Microe. tetragenes Subsneute endocarditis. 
Subacute endocarditis 
Typhoid bacillus 32 Typhoid fever. 
Typhoid bacillus Typhoid fever, septic 
Peritonitis, salpingitis. 
Staph. aureus Septic fever. 
Typhoid bacillus Typhoid fever. 
38 Septic fever, endometritis. 
34 Subacute endocarditis. 
Staph. aureus 39 Septic fever, died. 
Chronie eardiae. 
Staph. aureus Osteomyclitis. 
Staph. aureus Osteomyelitis? 
Septic fever. 
34, 42 Subacute endocarditis, died. 
Staph. aureus 45 Osteomyelitis. 
Influenza. 
44 Chronie cardiac 
Typhoid bacillus 40 Typhoid fever, pneumonia. 
Strep. viridans Septic fever, cardiae. 
Str. muc. capsulatus 8. 4] Postoperative pneumonia, died. 
Staph. aureus Osteomyelitis. 
Staph. aureus Osteomyelitis. 
Careinoma of lungs. 
netes where a positive culture was obtained The sign Where cultures 
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tial neutralization of this bactericidal property by insufficient concentrations of 
peptone. Complete neutralization of the germicidal value occurred in Tubes 4 
and 5. The unit antibactericidal titer evidently was represented in an amount 
between 0.50 and 1 ¢.c. of. 10 per cent peptone. A 10 per cent peptone solu- 
tion with a reaction of 10 per cent acidity proved to be a satisfactory culture 
medium for the growth and development of typhoid bacilli as is illustrated in 
control Tube 8. 

The application of peptone inactivation of complement for blood culture 
work was employed by us, and a deseription of the provisional technie follows: 

A 10 per cent peptone is prepared, boiled, filtered, and divided into amounts 
of 2.5 ¢.e. each in 5 e.e. test tubes. After two consecutive sterilizations they 
are stored in the ice box ready for use. At the time of inoculation with blood 
they are heated to body temperature and inoculated with 2 ¢.c. of the patient’s 
blood. This is mixed well, and after one hour of incubation, half of the mixture 
is transferred to 10 ¢.c. of nutrient agar, and a plate is poured. The pour 
plate and what remains of the peptone-blood mixture are left in the ineubator 
and examined daily for growth. 

A series of such blood eultures from the hospital service properly con 
trolled with ordinary blood culture technic is given in Table VII. 

Because of the high acidity of the peptone solution, in the latter half of 
Table VII, the reaction will be found corrected to almost neutral. This was 
done in order to find out whether or not a correeted reaction would result in a 
higher percentage of positive findings. The results as shown in the table did 
not show much variation. Baeilli of the paracolon group, such as typhoid, 
usually require acid media and consequently did not grow well in the neutral- 
ized peptone mixture. 

An analysis of Table VII shows the superiority of the peptone neutralized 
complement method in detecting streptococci in the blood stream. The com 
parison of the findings by both methods is demonstrated in Table VITT. 


TABLE VIII 


COMPARATIVE RESULTS OF NUTRIENT AGAR AND PEPTONE NEUTRALIZED BLOOD CULTURE WITH 
AN ANALYSIS OF THE TYPE OF ORGANISM ISOLATED BY EITHER METHOD 


AGAR AGAR 


NUMBER _ | ANALYSIS BOTH 
PER POSITIVE NEGATIVE en 
FINDING OF babins OF ricci sine CULTURES 
|e sara PEPTONE PEPTON! ris 
CULTURES DIFFERENCES ~ ie POSITIVE 
NEGATIVE POSITIVE 
Both tests positive 18 36 | Str. Vir. & Hem. 7 4 
Both tests negative 17 34 | Pneumococcus I l 
Total agreement 70 | Diphtheroids I I 
Nutrient agar positive | Typhoid Bae. - 3 
. ° ~ P » — ° 
Peptone neutralized negative 5 10 | Staphylococcus I - 3 
Nutrient agar negative 5 10 18 
Peptone neutralized positive 10 20 | Total positives 3 
Total disagreement 30 | Total negatives l 
Difference favoring peptone 10 | Total number of cultures ” 


THE SPECIAL BLOOD CULTURE TECHNIC FOR THE DETECTION OF STREPTOCOCCI 
Beeause of the selective anticomplementary property of peptone we hav 
devised the following blood culture technie for the isolation of streptococci 11 


low grade chronie infections, especially arthritis. 
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A 10 per cent solution of peptone (Digestive Ferments) is prepared, 
filtered, sterilized, and divided in amounts of 10 ¢.c. in 20 ¢.c. test tubes. After 
a second sterilization the tubes are stored in the ice box for future use. Just 
before inoculation with the blood to be cultured, the tube is heated to body 
temperature and neutralized with 1 ¢.¢. of 1 per cent sodium earbonate solution.* 
To each tube of the neutralized peptone we add 2 ¢.c. of the patient’s blood. 
This is well mixed, incubated for one hour, and the first blood plate is poured, 
using 2 ¢.c. of this mixture. Similarly another plate is poured at the end of 
twenty-four hours and also one after forty-eight hours’ ineubation. <All three 
plates are left in the ineubator and examined daily for the appearance of 
growth. 

Any suspicious colony is smeared on the surfaee of the blood plate on 
which it is found, and a slide is also made and stained. After examination of 
the stained specimen all colonies suspected of being streptococci are planted 
in broth. The following morning the surface growth on the blood plate discloses 
the hemolytie properties of the organism while the broth culture is transplanted 
to differential sugar media for final classification as well as studied for biologie 
properties. 

By the application of this technic, we have been able to isolate the strepto- 
eoeeus from the blood stream in approximately 10 per cent of our arthritic 
eases. Both hemolytie and viridans streptococel have been found, and ocea- 
sionally a nonhemolytie (nonviridans) growth was encountered. 


6 East SEVENTY-EIGHTH STREET. 


*In our attempts at isolation of streptocecci from stool cultures, our laboratory technicians 

m Striefler and Katherine Kaufman hav noted that while per cent sodium carbonate 
not manifest any deleterious effect on streptococci, this concentration was sufficient to 
K npletely th g1 th of gram-negative flora for a period of DproOXl! telv fort -eight 
\s a consequence of this observation the mixing of a small portion of stool, the size 

pea, in 10 ¢.c. of 1 p cent sodium carbonate solution and leaving overnight in the 
ibator, renders the isolation of streptococci from subsequent blood-agar pour plates ex- 








PERMANENT COLOR STANDARDS FOR BLOOD BILIRUBIN* 


By M. Starr Nicnous, Pu.D.. Aanp J. WARREN JacKson, M.D... Maptson. Ws 


HE discovery of the diazo reaction for bilirubin by Ehrlich (1883), and the 

application of this test by Hymans van den Bergh (1913, 1921) to clinical 
practice has stimulated work in the differentiation of types of jaundice and 
of certain blood diseases in which there is blood destruction and liberation of 
hematoidin. The complicity of the original method has retarded the use of 
this valuable test. Furthermore, van den Bergh’s original method using the 
ethereal rhodanate standard introduces two or three definite errors, i.e., in- 
complete extraction of the color, concentration of the standard by evaporation 
of the ether, and lack of identical shade of color of this rhodanate standard 
with the color produced in the reaction. MeNee (1925) has reported that van 
den Bergh now advises the use of a cobalt sulphate solution in the proportion 
of 2.161 gm. of the anhydrous salt to 100 ¢.c. of distilled water, to replace the 
iron standard and to equal the color of 1 unit (1-200,000) of bilirubin. While 
this standard compares quite well in color intensity with the rhodanate stand- 
ard it is not the same shade of color as the diazo-bilirubin produced in the 
serum, and is difficult to use on that account. Rhamy and Adams (1928) have 
proposed a potassium permanganate solution but this solution in its diluted 
form is very unstable and cannot be employed in ampoule color standards. 

In our standards we use a mixture of cobalt chloride, hydrochloric acid, 
and water. The hydrochloric acid changes the yellowish pink natural cobalt 
color to that of violet pink and produces an exact match in shade for the color 


produced in the quantitative van den Bergh test. 
PREPARATION OF STANDARDS 


A solution of pure bilirubin was prepared of the strength of 1 part of the 
pigment to 200,000 parts of the solution and therefore contained 1 unit (van den 
Bergh) to each e¢.c. of the solution. The cobalt chloride, hydrochloric acid water 
solution was then adjusted to provide an exact match for this color when 1 e.c. 
of this solution was treated according to van den Bergh’s procedure. This mix- 
ture of cobalt thus standardized provided the standard for 1 unit of bilirubin 
Standards ranging from 0.5 to 10 units were then prepared 
The details of the preparation of these bilirubin solutions 


(van den Bergh 

in a like manner. 
are given as follows: <A chloroformie solution of bilirubin was made in con- 
centration of 1 part of the pigment to 5000 parts of chloroform. From this 
stock solution of bilirubin the one unit strength was prepared by diluting 0.5 
e.c. of this stoek solution to 20 ¢.c. with a mixture of chloroform and alcohol. 
Table I shows the exact quantities used in preparing the bilirubin solutions 


of exact unit strength from 0.5 unit to 10 units. 


*From the State Laboratory of Hvciens nd the Department of Clinical Pathology, Wis 
onsin General Hospital, University of Wisconsin. 
Received for publication, October 9, 1929. 


°o 


67 


PERMANENT COLOR STANDARDS FOR BLOOD BILIRUBIN 673 


Our diazo-bilirubin colors were made from these bilirubin solutions in 
exactly the same manner as though they were serums containing these definite 
units of bilirubin and was as follows: To 1 ¢.e. of the bilirubin solution of 
desired unit strength 3.25 ¢.c. of 95 per cent alcohol and 0.75 ¢.e. of freshly 
prepared diazo reagent were added. Five minutes time was allowed to 
elapse and the appropriate permanent color standard was made to match the 
diazo-bilirubin color as developed at the end of the above time interval. 


TABLE | 


SHOWING PREPARATION OF BILIRUBIN SOLUTIONS 


ee ee el 


n 


n 


nN 


AMOUNT AMOUNT OF TOTAL ACTUAL 
STOCK SOLU- CHLOROFORM AMOUNT VOLUME STRENGTH AMOUNT OF 
TION BILIRI ADDED TO OF 95 PER OF THI OF BILIRUBIN 
BIN PRESENT MAKI CENT BILIRUBIN THESE PRESENT IN 
IN 20 C.C. OP SOLUTION ALCOHOL SOLUTION BILIRUBIN i ce. ol 

FINAL 25 PER CENT ADDED OF KNOWN SOLUTIONS THES! 
DILUTIONS CHLOROFORM STR GTi SOLUTIONS 
C.C. CC. Ci Ga 1 ITS MG. 
0.295 4.75 15 »() 05 O.0025 
0.5 $5 15 1) 1.0 0.005 
1.0 $0 15 91) eo 0] 
1.5 3.5 15 i) 0 O.0O15 
"0 3.0 15 20 $1) 0.02 
2.5 2.5 15 20) 5.0 0,025 
3.0 2 0 15 ~0 6.0 0.03 
3.5 15 15 20 7.0 W035 
t.0) 1.0 15 2) S00 0.04 
‘5 0.5 15 1) o.0 0.045 
5.0 0 15 2() 10.0 0.05 


In the preparation of these standards it was found that 41 ¢.c. of econeen- 
trated hydrochlorie acid to 100 e¢.c. of final solution furnished the ecorreet 
acidity, and that the amount of cobalt needed was directly proportional to the 
bilirubin content. From the above standardizations and these findings we have 
found it possible to duplicate the standards simply by referring to the dilu- 
tion table. Solutions required: A 20 per cent aqueous solution of freshly 
crystallized ecobaltous chloride (CoCl1,.6H,O 
Table II gives the amounts of these solu- 


concentrated hydroehlorie acid 
sp. gr. 1.2); and distilled water. 
tions necessary to duplicate these permanent color standards: 


TABLE II 
For DUPLICATION OF PERMANENT COLOR STANDARDS 


AMOUNT OF CONCEN- DISTILLED WATER 


9 


VAN DEN BERGH AMOUNT OF cU : ma 
jah : ; 2a TRATED HYDROCHLO SUFFICIENT 
UNITS REPRE- PER CENT COBALT ‘ . a arewaver . 

7 ants RIC ACID QUANTITY TO 
SENTED SOLUTION , 
SP. GR. 1.2) MAKE 
7 = CA Ca Coe 
~ ; _ ; 0 0 100 
0.5 0.65 $1 100 
1.0 3 1] 100 
2.0 2.6 1] 100 
3.0 3.9 $] 100 
4.0 5.2 $] 100 
5.0 6.5 1] 100 
6.0 7.8 +] LOO 
7.0 9.1 41 100 
8.0 10.4 4] 100 
9.0 By t] 100 


10.0 13.0 41 100 
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Use of Permanent Color Standards: It will be noted that we use 1 ee 
of the bilirubin solutions representing units but this is diluted to 5 e.e. when 
the diazo-bilirubin color is made. Our standards are made to compare with the 
diazo-bilirubin colors therefore no factor is used for obtaining the end-result 
The most convenient method for making the determination is as follows 
Prepare the color standards according to Table Il. Procure small flat-bot 
tomed glass ampoules holding about 2 ¢.e. These ampoules should be of clear 
glass, of the same diameter and provided with a long drawn-out neek for 
sealing. Fill these ampoules with the prepared permanent colors, label with 
unit contents and seal in flame. The standards so prepared keep indefinitely 
if moderate care as to heat and light is observed. A similar empty ampoule 
without neck is used for the diazo-bilirubin color in the quantitative estimation 
The serum is obtained free from hemolyzed blood in the usual manner. To 1 
e.c. of this serum add 2 e.c. of 95 per cent aleohol, mix well in centrifuge tube 
and centrifuge to separate the precipitated protein from the elear fluid. To 


1 e.c. of this fluid contained in empty ampoule, add 0.5 e¢.e. of 95 per cent alcohol 


and 0.25 e.c. of freshly prepared diazo reagent. Wait five minutes and com 
f | 
i 
~ ba in , . a P - - 
Fig. 1 Illustration f permanent color standards and comparator box. 


pare in comparator box (see Fig. 1) with the permanent standards making 
L i 

your observation toward a source of diffuse light (a strip of ground glass, 
such as photographers use, or even a thin sheet of white paper placed back 


of the standards and sample will aid in the comparison). Read the units 


TABLE III 


BLoop BILIRUBIN. NORMAL 


” VAN DEN VAN DEN 
ws : AN DEN BERGH BERGH FINAL CLINICAL DIAG- 
Bis aie BERGH QUANTITAT. QUANTITAT. NOSIS AT TIME OF 
a. prereset 5 Q LITA IRON PERMANENT DISCHARGE FROM 
areata: . 19 a TIVE STANDARDS. STANDARDS. HOSPITAL 
_ UNITS UNITS 
— 4 &4»& del, dir. 1.0 10 Chronie endocervicitis 
r ion 
11 6 &é 1.0 1.0 Duodenal ulcer, spasti 
colitis 
15 5 os 1.0 1.0 Chronic appendicitis 
chronic tonsillitis 
16 5 ‘ 1.0 1.0 Spastic colitis 
29 5 ‘6 0.5 0.5 Dermatitis herpetiformis 
Parkinson’s disease 
45 4 ee 1.0 1.0 Threatened abortion 
58 6s 0.5 0.5 Perinephritie abscess 
61 - ‘6 05 0.5 Osteochrondromatosis 
66 j 66 1.0 1.0 Ptosis of right kidney 
71 5 sé 0.5 0.5 Observation 
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VAN DEN 
BERGH 


QUALITAT. 


del. dir. 
reaction 
del. dir. 
reaction 


del. dir 
reaction 
del. dir. 
reaction 
no reaction 
del. dir. 
reaction 
imm. dir. 
reaction 
del. dir. 
reaction 
de l. dir. 
reaction 


del. dir. 
reaction 
del. dir. 
reaction 
imm. dir. 


reaction 


del. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 


no reaction 


no reaction 
imm. dir. 
reaction 
del. dir. 
reaction 
imm. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 
del. dir. 
reaction 


TABLE 


VAN DEN 


BERGH 


QUANTITAT. 


IRON 


STANDARDS 
UNITS 


AND CLINICAL MEDICINE 


IV—ConT’D 


VAN DEN 

sence FINAL CLINICAL DIAGNOSIS 
QUANTITAT, wp TIME OF DISCHARGE 
PERMANENT 
STANDARDS 


FROM HOSPITAL 


UNITS 
0.5 Carcinoma of bladder. 
1.5 Secondary anemia from 

bleeding hemorrhoids, 
tonsillitis. 

1.0 Pernicious anemia. 

1.0 Chronie cholecystitis. 

0.2 Carcinoma of stomach. 

1.0 Acute cholecystitis. 

32.0 Acute cholecystitis. 

1.0 Spastie colitis. 

1.8 Arrest. pul. T.B. Pos 
sible chron. cholecysti 
tis. 

2 Chron. spastie colitis, 
ehronie cholecystitis. 

2.0 Carcinoma of stomach 
with metastasis to liver. 

6.25 Syphilitie aortitis with 
decompensation— 
general anasarea. 

1.0 Ruptured ectopic preg 
naney. 

2.0 Pernicious anemia. 

2.0 Pernicious anemia. 

6.0 Secondary carcinoma of 
liver. 

6.0 Secondary carcinoma of 
liver. 

1.0 Secondary anemia due to 
bleeding hemorrhoids. 

0 Chronie colitis, ehronic 
hypertrophic arthritis. 

0 Nephrolithiasis. 

5.0 Acute cholangitis. 

1.5 Amebiasis, histolytica. 

3.0 Acute cholangitis. 

0.5 Prob. chronic cholecystitis 

0.5 Spinal cord tumor. 

$.0 Chronic cholecystitis. 

3.0 Pernicious anemia. 
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TABLE IV—ConT’p 


VAN DEN VAN DEN 
ICTERUS Sle BERGH BERGH : os 
CASE INDEX. a ae quanTiTatT. Quantirar, PINAL CEINTCAL lanaennnipntd 
NUMBER MURPHY’S spaugea IRON PERMANENT ai shaves vad _esengeeaaas 
panini ee QUALITAT. ae agit FROM HOSPITAL 
TECHNIK ; STANDARDS STANDARDS 
UNITS UNITS 
77 20 imm. dir. 
reaction 5.0 5.0 Chronie cholecystitis. 
78 50 imm. dir. 
reaction 10.0 10.0 Carcinoma of pancreas 
79 50 imm. dir. with metastasis to liver. 
reaction 20.0 20.0 Catarrhal jaundice. 
80 20 del. dir. 
reaction 3.0 3.0 Patient No. 79 three days 
81 25 imm. dir. later. 
reaction 9.0 9.0 Chronic cholecystitis. 


directly from the color standards after matching. No caleulation is neees- 
sary as this was taken into consideration in the preparation of the table. 

Time Factor: Diazo-bilirubin color increases in intensity for about the first 
hour but most of this color develops within the first five minutes. Our stand- 
ards were matched at the end of five minutes and therefore give the most 
accurate results when the color is compared at that time. 


CLINICAL RESULTS 


Blood bilirubin was determined both by the use of these permanent color 
standards and by the original van den Bergh method using the ethereal solu- 
tion of iron rhodanate. These comparative results are given in Tables II] 
and IV. 

SUMMARY 


A simplified technic for the colorimetric determination of blood bilirubin 
is given. While van den Bergh’s method for this determination is followed 
up to the colorimetric comparison this latter comparison is simplified so that 
a determination of blood bilirubin can be made as easily as a_ phenolsul- 
phonephthalein (P.S.P.) funetion test. Clinical results are given to show 
the degree of accuracy to be expected as compared with the old colorimeter 
method. 
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THE HEATING OF SERUM IN THE KAHN REACTION* 


By M. B. Kurrz, D.V.M., M.S., Lansine, Micu. 


N THE Kahn reaction, and in many of the Wassermann technics, serum is 

usually heated for thirty minutes at 56° C. before being tested.1. The term 
‘*inaetivation’’ is ordinarily applied to the process, although the function of 
the heat treatment in the Kahn reaction is apparently not to destroy native 
complement. It is questionable whether complement plays a réle in this 
reaction. It is more likely, as recently observed by Nishio? in Kahn’s labora- 
tory, that the function of heating is to reduce the protective properties of the 


serum albumins to precipitation. 





Fig. 1 Potency of serum heated at 56° C. for different time periods 

During the development of the Kahn test, experiments were carried out 
to determine the optimum heating period for serum at 56° C. It was found 
that the sensitiveness of the precipitation reaction increased with the duration 
of the heating treatment, optimum results being obtained after heating for 
about thirty to sixty minutes at 56° C.° Further heating at this temperature 
eaused practically no change in sensitiveness until the heating period ex- 
eeeded one and one-half hours after which a slight decrease in sensitiveness 
was observed. A more pronounced fall in sensitiveness was induced by sub- 
jecting sera, that had already been heated at 56° C. for one-half hour, to pro 
longed heating at 62° C. Based on these experiments, the heating period 
chosen for the Kahn test was thirty minutes at 56° C. It has seemed reason 
able to suppose, however, that the satisfactory results obtained with this 
standard heating period might be duplicated by using a somewhat higher 
temperature for a period less than thirty minutes, thereby shortening the 
time required to carry out the test. This article presents a brief summary of 
the experiments carried out together with the results obtained. 


*The data contained in this article was taken from a thesis submitted to Michigan State 
College in partial fulfillment for the Degree of Master of Science. 

From the Department of Bacteriology, Michigan State College, and from the Bureau 
of Laboratories, Michigan Department of Health. 

Received for publication, October 21, 1929. 
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EXPERIMENTAL 


In these studies, the Kahn qualitative and quantitative procedures were 
used. In the former procedure, a proportion of serum to antigen suspension 
was employed, corresponding to that of the third tube of the regular 3-tube 
Kahn test. One-half the regular amounts of suspension and serum were 
used, namely, 0.006 ¢.c. suspension and 0.07 ¢.c. serum, beeause of the limited 
amount of individual serum available. Standard Kahn antigen was used 
throughout these studies. Each serum was divided into two portions, one 
portion being heated for thirty minutes at 56° C. and serving as a control, 
while the other portion was heated at a higher temperature for varying 
periods of time. The sera were kept stoppered during the heating period in 
order to prevent evaporation. 

Experiment 1.—One portion each of 950 sera was heated at 56° C. for 
thirty minutes, while the other portion in each case was heated for ten minutes 
at 60° C. The qualitative 1-tube procedure was employed in making the tests 
and the results recorded on a +++ + basis as is illustrated in Table I. Identical 
results were obtained with the two portions in 915 (96.3 per cent) of the 
sera used. A variation of more than + was shown by only 11 sera, of which 
6 showed stronger reaction when heated for thirty minutes at 56° C., and 
on the other hand, gave stronger reactions when heated at 60° C. for ten 


So. 9 
minutes. 
TABLE I 


EFFECT OF DIFFERENT HEATING PERIODS OF SERUM ON SENSITIVENESS OF 
KAHN REACTIONS 


REACTION APTER HEATING FOR REACTION AFTER HEATING 





NO. OF SERA THIRTY MINUTES FOR TEN MINUTES 
AT 56° c. AT 60° c. 
144 b+t+ t++4 

3 + 4 +++ } 
; +4 K 

\ 
1 b++ \ (y7 
{ +++ ++ r 

2 rey + WV 1? 
9; } 4 

o F te 

2 ++ +44 » { 
5 ; Ik 
2 + + | | / 
1 + ++ e D 
l + = 5 
2 : A 
6 = 

2 ” + | 

4 - + 

746 ‘ 


) 
It appears from this experiment that with serum tested by means of the 
qualitative 1-tube procedure, a heating period of ten minutes at 60° C. is 
equivalent to the regular heating period of thirty minutes at 56° C. 
Experiment 2.—The quantitative procedure was employed with 65 strongly 
positive sera, again using the heating period of ten minutes at 60° C. and the 
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control period of thirty minutes at 56° C. The results obtained are listed in 
Table I]. There was agreement in 59 (91 per cent) of the sera. In the ease 
of the other 6 sera (9 per cent) the variations did not exceed the difference 
between the number of Kahn units given by one serum dilution, and the num- 
ber that would be given by the next higher or next lower dilutions, the sensi- 
tiveness being sometimes slightly below that of the control. This experiment 


thus confirms the result of the previous experiment. 


TABLE II 


EFFECT OF DIFFERENT HEATING PERIODS OF SERUM ON SENSITIVENESS OF 
QUANTITATIVE KAHN REACTIONS 


NO. OF KAHN UNITS AFTER NO. OF KAHN UNITS AFTER 


NO. OF SERA HEATING SERUM FOR THIRTY HEATING SERUM FOR TEN 
MINUTES AT 56° ¢ MINUTES AT 60° ¢. 
I 280 280 
9 240) 240 
l 00 200 
] 160 160 
120 120 
] *190 SO) 
] *S0) 40) 
s +0 10) 
2 ae | $1) 
l “20 4 
13 20 2) 
30 + } 


*Variations 


Experiment 3.—The effect of heating serum at 62° C. for five minutes was 
then studied, using the 1-tube qualitative test with 260 sera, and the same 
system of controls as in the previous experiments. Results identical with those 
of the contro!s were obtained in 245 (94.2 per cent) of the sera, as is shown in 
Table III. The remaining 15 sera gave variations ranging from + to +++, 12 


TABLE III 


EFFECT OF DIFFERENT HEATING PERIODS OF SERUM ON SENSITIVENESS OF 
KAHN REACTIONS 


REACTION AFTER HEATING REACTION AFTER HEATING 


NO. OF SERA FOR THIRTY MINUTES FOR FIVE MINUTES 
AT 56° c. AT 62° c. 

] 

1 + 4 +4 

l 

] + 

] 

4 

+ 

l 4 +4 

l + 

1 . 
l + 

] = + 
1 = - 
l n 
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(5 per cent) showing less sensitive reactions than the control, while the other 
3 (1 per cent) gave more sensitive reactions. Considering the relatively large 
number of undersensitive reactions shown by the serum fractions heated for 
five minutes at 62° C., this heating period does not appear to be satisfactory 
for the test. 

Experiment 4.—A heating treatment of three minutes at 65° C. was then 
tried employing 35 sera and controlled in a manner similar to that used in the 
previous experiments. Undersensitive results as compared with the control 
were obtained with 20 per cent of the sera while only one serum fraction 
showed a more sensitive reaction than that of the control. 

Experiment 5.—An experiment was carried out to determine the relative 
sensitiveness of a serum heated at 56° C. for varying time periods. Several por- 
tions of a strongly positive pooled serum were placed in a water-bath at 56° C., 
portions being removed at successive intervals and tested by means of the quan- 
titative procedure. The length of the heating periods ranged from ten minutes 
to five hours. The results with this pooled serum are plotted in Fig. 1, in 
which the ordinates represent serum sensitiveness in Kahn units, and the 
abscissae represent the heating period in minutes. The sensitiveness increased 
consistently until the heating period reached forty minutes, and remained 
practically the same until the seventy-minute period was reached. Longer 
heating periods reduced the sensitiveness, but even the maximum heating 
period (five hours) did not reduce the sensitiveness to that of the unheated 
serum. The results obtained with this serum confirmed the general relation 
between the sensitiveness and the heating period brought out in Kahn’s early 
studies. 

Experiment 6—Employing a method similar to that of the previous experi- 
ment, a serum was heated at 60° C., portions being withdrawn at intervals 
ranging from two to one hundred and thirty minutes and tested by means 
of the quantitative procedure. The results of this experiment show that a 
serum heated at 60° C. reaches its maximum sensitiveness in a comparatively 
short time, in this case between two and fourteen minutes. Portions of this 
serum heated for longer periods showed a fall in sensitiveness, reaching a level 
below that of the unheated serum when the heating period reached eighty 
minutes. 

CONCLUSIONS 

1. Heating of serum in the Kahn test for ten minutes at 60° C. gives prae- 
tically the same results as the regular heating period of thirty minutes at 56° C. 

2. Serum heated at temperatures of 62° C. or more is not satisfactory for 
use in the Kahn test. 

3. Serum heated at 56° C. reaches maximum sensitiveness in from thirty 
to seventy minutes, while serum heated at 60° C. reaches maximum sensitive- 


ness in from two to twelve minutes. 
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MULLER’S CONGLOBATION REACTION FOR THE DIAGNOSIS OF 
SYPHILIS* 


By Zesup M. Furmyn, Hauirax, Nova Scoria 


N PRESENTING this paper on Miiller’s conglobation reaction, we are simply 

attempting to make a comparison between this test, which we believe is 
little known in this country, and the well-known Kahn test. So much litera 
ture has appeared in the journals in recent years concerning the relative mer 
its of flocculation tests as compared with the ecomplement-fixation tests that 
it has become definitely apparent that the flocculation test is rapidly supplant- 
ing the complement-fixation reaction as a routine laboratory measure. Few 
laboratories have adopted the newer test without first having convineed them 
selves of its practical value by running long series of parallel tests with the 
complement-fixation system in use. The choice of the flocculation test to be 
used is a matter to be determined in the same manner, and it was with this 
view in mind that the series presented was undertaken. It is sufficient to say 
here that the only differences in the various flocculation tests so far brought 
forth, and they are legion, are the variations in the concentrations of the com 
plex reagents under study. The physical and biologie principles involved are 
identical in all cases. 

The technie presented here is the same as used by Miiller himself in 
Vienna, the only variation being in the matter of readings. Miiller makes a 
reading after the ineubation period and again after the racks have stood at 
room temperature for eighteen hours, and averages the two. We made one 
reading only at the end of the total period, which seemed preferable for pur 
poses of comparison. The readings of the three tubes were averaged to give 
the final report of the strength of reaction. 

The antigen is prepared by adding one part of ox heart (removed from 
the apex of the heart, all free fat cut away, and macerated in a food chopper 
to thirty parts of 96 per cent alcohol. The heart musele is added slowly, a 
small bit at a time, while the beaker containing the aleohol is kept in constant 
motion to obtain as much extraction as possible. The flask is stoppered with 
a rubber cork and placed in the ineubator for eighteen hours at 56° C. and is 
shaken from time to time during the day. After the ineubation period has 
elapsed, the flask is allowed to stand at room temperature for forty-eight 
hours. The contents are now carefully filtered, placed in a brown bottle and 
allowed to stand at room temperature for at least two months. At the end of 
two weeks if there is any visible sediment on the bottom of the bottle, the 
eontents must be again filtered. When the antigen is fully matured, it is 
cholesterinized by adding 7% e.c. of 4% per cent cholesterin in aleohol to each 
30 ¢.c. of the extract. This amount (approximately 38 ¢.c.) is evaporated to 


*From the Department of Pathology Dalhousie University 
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8 c.c. in a boiling water-bath, this extract constituting the finished product. 
Such a process is not so laborious as it would seem if one has been accustomed 
to making the similar alcoholic extract used in the complement-fixation tests. 
In any ease, it is advisable to purchase the antigen, that is, the final extract, 
from a reliable maker. It may be obtained from Schering in Berlin, but we 
are not advised if it is possible to obtain it in this country. 

The only difficult phase of the test is in making the dilution of the stand- 
ard extract with saline solution for use in the test proper. The dilution is 
carried out as follows: Eight e.e. of the standard extract are placed in a test 
tube and ineubated in a water-bath at 56° C. for one-half hour. The heating 
causes the resolution of any flaky particles. Five ¢.c. of saline solution (0.9 
per cent) are placed in a small glass bowl about 45 mm. in diameter (No. 1), 
and 50 ¢.e. of saline placed in a second bowl of the same size (No. 2). The 
salt solution in both glass bowls must be brought to a temperature of 17° C., 
accurate to within half a degree. When this has been done the contents of the 
test tube, previously ineubated for one-half hour, are poured into glass bowl 
No. 1 and as quickly as is possible the contents of glass bowl No. 2 are added 
to this mixture. The colloidal solution thus obtained is poured into test tubes 
18 to 20 mm. in diameter, sealed with India-rubber stoppers and placed in an 
incubator (56° C.) for twenty-four hours. It is then ready for use. In order 
to obtain a good conglobation reagent, the direetions given here should be 
strictly adhered to; especially in regard to the temperature of the salt solu- 
tion, period of maturing, size and sealing of the glass vessels, temperature of 
the water-bath, incubator, ete. 

These physical data have been very carefully worked out by Miller to 
ensure an optimum dispersion of the colloidal antigen. 

The Test Proper.—The sera are inactivated for one-half hour in a water- 
bath at 56° C. Three small, thoroughly cleaned test tubes (Widal tubes) with 
an inner diameter of about 8 mm. are set up for each ease to be tested. To 
these are added 0.15 ¢.c. (3 drops), 0.2 ¢.c. (4 drops), and 0.25 ¢.¢e. (5 drops) 
of the sera, respectively. The antigen in the test tubes is shaken once or 
twice to ensure that any floceuli are resuspended, and to each tube is added 
0.5 em. of this maturated antigen. The racks are shaken by hand for a few 
seconds and then placed in the ineubator (37° C.) for six to eight hours, when 
they are removed and left to stand at room temperature for from nine to 
fifteen hours before the final reading is made. 

In the case of a positive reaction one obtains a free suspended, globular 
compound of a white or yellowish-white gelatinous appearance, in the middle 
of the eylinder of fluid, usually with a more dense, rather darker colored cen- 
ter, and surrounded by a soft veil-like covering. If the antigen has not been 
properly prepared, the conglobation has often a more dense, crumbly appear- 
anee. The various degrees of strength of reaction are read according to the 
completeness of the formation of the ‘‘conglobat’’ and to the amount of floc- 
culation visible. The occurrence of nonspecific reactions is extremely rare. 
When they do occur, a dense precipitate of large flakes is visible which are 
so different in appearance from the specific reaction that they cannot be mis- 
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taken. It is characteristic of nonspecific reactions that the lower serum doses 
often react more strongly than the higher dose, this being in the nature of a 
zone phenomenon. 


Analysis of Results —In the whole series investigated, the two tests were 


in absolute accordance in the frankly negative and frankly positive cases. 
These we shall not consider further. Table I shows the relative strengths of 
reaction of the two tests In a series of selected, untreated, ‘*border-line’’ eases 
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The cases in Table I were selected at random from the series to present 
the types of reaction met with in the weakly positive eases. In this class of 
eases, for the whole series the Miiller test gave a stronger reaction in 80 per 
cent of the sera examined, complete agreement in 15 per cent, and disagree- 
ment in 5 per cent. The latter are composed principally of cases which gave 
a one-plus or a plus-minus reaction to the Kahn test and a negative reaction 
to the Miiller. From this it would appear that the Kahn test was more sensi 
tive in these faintly positive reactions, but it must be pointed out, however, 
that the Miller test is very much easier to read and especially where there 
is only the faintest amount of flocculation present. This factor must be taken 
into account, in spite of the fact that the Kahn tests were all read by an expert 
with a very considerable experience. Again, the Kahn tests showed little 
reaction in the first two tubes in the tests and quite a strong reaction in the 
third tube, which brought the average of the three tubes up to a much higher 
level than would have been the case if each individual tube was taken as a 
criterion of its own sensitiveness. This was not so in the Miiller test; a grad- 
ual increase in the degree of the reaction being the general rule, which shows 
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quite conelusively that the Miiller antigen is the more sensitive of the two. 
Coupled with this fact we have already seen that in no case did the Miiller 
test give a positive reaction where the Kahn test remained negative. The 
converse was true in 5 per cent of the 300 eases examined. This would be 
interpreted by us as an additional indication that the Miiller antigen is even 
more sensitive than the Kahn. That it is not too sensitive is borne out by the 
fact that in no ease did we get a ‘‘false positive’’ reaction. 

Table IL is composed of eases selected in the same manner as those in 
Table I and represents reactions of a stronger nature. Here, too, it will be 
seen that the Miller test gave a stronger reaction than the Kahn. In 85 per 
cent of the cases in this group the Miller test gave a stronger reaction than 
the Kahn test; in 12 per cent there was agreement and in 3 per cent the Kahn 
test gave a stronger reaction than did the Miiller test. Although the strength 
of reaction in eases of this type is not so significant as that in Table I, it is 


additional evidenee of the sensitiveness of the Miller antigen. 
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In the 3 per cent of cases in this group which gave a stronger reaction 
with the Kahn test than with the Miiller test, 2 per cent of the Kahn reactions 
were of the type shown by No. 13; that is, sera which gave a stronger reaction 
in the higher dilutions than in the lower. Although this type of serum is not 
often met with, it is significant that the Kahn test gave a descending degree 
of reaction to the higher dilutions, where the Miiller gave an ascending degree, 
as was the ease in the weak positives. 

We were not in a position to make a detailed study of treated cases and 

ill, therefore, not attempt to analyze results of those we have done in this 


series. 
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CONCLUSIONS 


l. The teehnie of the Miiller reaction is as simple as that of the Kahn, 
with the exception of the preparation of the antigen, which is both more 
complicated and time consuming. 

2. The Miiller reaction is considerably easier to read than the Kahn. This 
reduces the personal element of error and makes for more uniform interpreta- 
tion of results. 

3. The Miiller reaction is more sensitive than the Kahn reaction in weakly 
positive eases and gives a stronger reaction in cases with a higher degree of 
positiveness. 

4. Although the antigen is more sensitive than the Kahn antigen we did 
not encounter any ‘‘false positives,’’ which are easily detected by the marked 
differences in the floeeuli. 

The tests were carried out in the Public Health Laboratory of Nova Scotia under 


the direction of Dr. D. J. MacKenzie. The Kahn tests were done by Miss M. L. Low, 
ehief technician in the same laboratory. My thanks are due to them both. 


REFERENCES 


Baruch, F.: Deutsche med. Wehnschr. 54: Aug. 3, 1928. 
Tataru, C., and Konradi, D.: Klin. Wehnschr. 7: April 28, 1928. 


A MICROSCOPIC SLIDE PRECIPITATION TEST FOR SYPHILIS WITH 
UNHEATED SERUM* 


By B.S. Kune, M.D., CLEVELAND, OHIO 


HE microscopic slide precipitation test for syphilis with unheated serum, 

deseribed below, gives results almost identical with those of the test with 
heated serum and is more sensitive than the Wassermann test of heated serum 
with the same antigen. 

The precipitation test with unheated serum based upon the principles of 
the microscopic slide precipitation test for syphilis with heated serum,” ? like 
the latter, is a thoroughly satisfaetory simple test for use in the diagnosis of 
syphilis. 

THE MICROSCOPIC SLIDE PRECIPITATION TEST FOR SYPHILIS WITH UNHEATED SERUM 


Into each of 36 rings on three glass slides, 0.05 ¢.c. of unheated serum to 
be tested is delivered from a pipette (the tip of the pipette is placed in the 
center of the ring and the serum allowed to run out. Eighteen sera in dupli- 
eate are pipetted). 

After all the sera are pipetted, one drop of 5 per cent salt solution (about 
0.015 ¢.c.) is allowed to fall from a eapillary pipette into the serum in eacl) 
ring. 


*From the Laboratory Department of Mount Sinai Hospital. 
Received for publication, October 28, 1929. 
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The slides (in a holder) are rotated on a flat surface with moderate vigor 
for one minute. 

Into one-half of the serum salt solution mixtures, one small drop (about 
0.007 e.c.) of sensitive antigen emulsion is allowed to fall from a capillary 
pipette. Into each of the other serum salt solution mixtures, one small drop 
(about 0.0065 ¢.c.) of very sensitive antigen emulsion is allowed to fall from a 
capillary pipette. 

The slides in the holder are rotated on a flat surface with moderate vigor 
for four minutes, 

The results are examined at once through the microscope at a magnifiea- 
tion of about 100 times (low power 16 mm. objective, eyepiece 10X or 1214X) 
with the light eut down as in studying urinary sediments and recorded in terms 


of pluses according to the degree of clumping and size of clumps. 


MATERIALS FOR THE MICROSCOPIC SLIDE PRECIPITATION TEST FOR SYPHILIS WITH 
UNHEATED SERUM 

Glassware.—Microseopie slides 2 by 3 inches as purchased are rubbed on 
both sides with bon ami paste (prepared by allowing a eake of bon ami to 
remain in sufficient warm water to cover it for twelve hours or more. The 
paste keeps well, but may require slight dilution with water from time to 
time). As soon as the paste is dry (in about five minutes), it is completely 
removed from the slide with a soft muslin cloth. For convenience the slides 
covered with paste may be stuck to each other, allowed to dry and cleaned at 
any time. Upon the clean slides, 12 paraffin rings, each with an inside diam- 
eter of 13 mm. are mounted. On slides so cleaned, serum spreads freely. After 
use, the slides may be washed in hot water and prepared again as outlined 
above. 

Instrument for Making Paraffin Rings.—This is essentially the instrument 
proposed by Green.® A piece of soft iron wire (No. 28) 14 em. in length is 
wound twice tightly around a test tube about 1315 mm. in outside diameter, 
forming a double loop and leaving a double shaft about an inch in length. The 
two shafts are then twisted together to within a quarter of an inch of the 
free end. After removing the looped wire from the test tube, a piece of linen 
thread (No. 12) about a vard long is started from the free end of the shaft 
after being fastened here by a single twist of the two free ends. Three long 
turns are made, reaching the loop which is then tightly wound with the 
thread; the winding is continued up the shaft to the free end where it is 
fastened between the two ends of the wire by twisting them. The loop is then 
bent at right angles to the shaft. It is then reshaped by working it against 
the bottom of the test tube mentioned above. The shaft is then inserted into 
the handle of a teasing needle or into a straight hemostatie forceps. 

The paraffin rings are made by dipping the instrument into smoking 
paraffin (about 120° C.), draining quickly at one point, and transferring the 
remainder to the glass slide. 

Pipettes.—The pipettes used for delivering the sera are the ordinary 1 c¢.e. 
pipettes, graduated in 0.01 ¢.c. The pipette for the antigen dilution is a eapil- 
lary pipette made from glass tubing 8 to 10 mm. in diameter with the tube 
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about 25 mm. in diameter, delivering a drop equal to 0.0065 to 0.0075 e.e. (77 
to 67 drops per 14 e.c.). The pipette for the 5 per cent salt solution is a similar 
eapillary pipette with the tube about *; mm. in diameter delivering a drop 
equal to about 0.015 ¢.e. (33 drops per 2 e.e. 

Salt Solution —Five per cent sodium ehloride (e. p. or reagent, Merek) 
solution is used in the test. This is made with distilled water (Distillata, 
Cleveland) having a P,, of 5.4 to 6.0; such water gives very light purplish-red 
to medium purplish-red color with chlorphenol red indicator (La Motte). Dis 
tilled water having a Py of 5.2 or less, gives a yellow color with this indicator 
and is not as satisfactory. 

Antigen.—The antigen is a lipid obtained by precipitation in acetone at 
50° C. to 37° C. of concentrated absolute aleohol extraet of beef heart muscle 
powder (Difeo). The details of its preparation are given in a previous report.* 

Antigen Emulsions.—The antigen emulsions have the following formulas: 


1. VERY SENSITIVE ANTIGEN EMULSION 2. SENSITIVE ANTIGEN EMULSION 
0.85 e.e. Distilled water P,, 5.4 to 6.0). 0.85 e.e. Distilled water (Pi 5.4 to 6.0). 
1.25 e.c. of 1 per cent Cholesterin (Pfan 195 ee. of 1 per cent Cholesterin Pfan 
stiehl] c. p.) in absolute ethyl ales stiehl e. p.) in absolute ethyl aleo 
hol (99+ per cent). Prepared in ol (99+ per cent 
about forty-five minutes by placing OL cx Antigen. 
in an oven at 50° to 56° C. and ra eC. of OSS per eent Sodium Chloride 
shaking gently a few minutes at ec. p. or Reagent, Merck) solution 
fifteen-minute intervals. made with distilled water Py 5.4 
0.1 ec. Antigen. to 6.0 
2.2 ec. of 0.85 per cent Sodium Chloride 
ce. p. or Reagent, Merck) solution 
(made with distilled water Py 5.4 
to 6.0 


These emulsions are prepared as follows: 

Into a one-ounce bottle 0.85 ¢.e. of distilled water is pipetted. 

The bottle is held at an angle and the 1] per cent cholesterin in absolute 
ethyl aleohol (99 per cent) is allowed to run along the side of the neck of 
the bottle. 

The bottle is gently rotated from the neck for twenty seconds. 

The bottle is held at an angle again, and 0.1 ¢.c. of antigen is pipetted 
against the side of the neck from a 0.2 ¢.e. pipette (graduated in thousandths). 

The bottle is promptly stoppered with a cork and shaken fairly vigorously 
(the fluid thrown from bottom to cork and back) for one minute. 

Lastly, the 0.85 per cent sodium chloride solution is allowed to run in 
quite rapidly, the bottle is stoppered again and shaken as previously for one 
minute. 

The emulsions, when examined through the microscope, at a magnification 
of about 100 times, show numerous very fine particles but no clumps whatever. 
The emulsions when tested on heated syphilitic sera show a steady increase in 
sensitivity for one-half hour after preparation, a maximum sensitivity from 
one-half hour to six hours after preparation followed by a slight steady decline 
in antigenic power. They are, therefore, used in tests on unheated sera any 
time from one-half to six hours after preparation. 
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For illustrations of e@lassware, holders and results, see artieles.’ * 5) 


Tables I and II show a comparison of the results of the precipitation test 
of unheated serum with other tests for syphilis Approximately 20 per cent 
of the sera tested were from syphilitie patients 

The tables show that the miecroscopie slide precipitation test for syphilis 
with unheated serum gives results almost identical with those of the precipita 
tion test with heated serum and gives more positive results than the Wasser 


man test (heated serum) with the same antigen 
Table IIIT shows that the unheated serum precipitation test gives results 


almost identical with those of the defibrinated finger blood precipitation test.‘ 


COMMENT 


The precipitation test for syphilis with unheated serum, although based 
upon the principles of the test with heated serum, differs from the latter in a 


number of ways 


In the first place, a quantity of salt solution is added to unheated serum 
to increase its agglutinating power to equal that obtained by heating serum 
at 56° C. for one-half hour. 

In unheated serum tests, the quantity of eleetrolytes present must be 
earefully controlled, since relatively little more or less than the optimum quan 


tity changes the result appreciably. Heated serum, on the other hand, is 


much less affected by the addition of electrolytes 
therefore, it is of the greatest importance to know the nature of the distilled 


In testine unheated sera, 


water used in the preparation of the salt solution and antigen emulsions to be 
added. When distilled water containing relatively many acid ions (Py 5 and 
less) is used for the test preparations, 0.015 @.e. of 3 per cent sodium chloride 
solution is the quantity to add to 0.05 ¢.¢. of serum for maximum sensitivity 
When distilled water of P,, 0.4 to 6.0 Is employed, 0.015 e@.e. of 5 per cent 
sodium chloride solution is the amount to add for maximum sensitivity. 

Results with distilled water of P); 5.4 to 6.0 in the preparation of the salt 
solution and antigen emulsions have been definitely better than those with 
water of Py 5.0 and less. 

In the two tests, no appreciable difference in results occurs when antigen 
emulsions are used one-half hour to six hours after preparation. In the un- 
heated serum test with antigen emulsions over six hours old a slight steady 
decline in sensitivity of results occurs. In the heated serum tests, on the other 
hand, the same emulsions give equally sensitive results for at least forty-eight 
hours after preparation. 

With proper precautions, as noted above, the microscopic slide precipita 
tion test for syphilis with unheated serum gives results almost identical with 


those of the test with heated serum. 
CONCLUSION 


The microscopic slide precipitation test for syphilis with unheated serum 
described above, gives results almost identical with those of the test wit! 


heated serum and is more sensitive than the Wassermann test with the sam: 


antigen. 











m 
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A METHOD FOR THE DETERMINATION OF THE CALCIUM 
CONTENT OF PUS 


By Meyer Beser, Pu.D., AND SHERMAN S. Pinto, A.B., OMAHA, NEBRASKA 


| N CONNECTION with some work undertaken here, it was necessary to deter- 
mine the caleium content of small quantities of pus. Although methods for 
this are available, it was thought that a simple procedure requiring no special 
equipment would be of valu The method suggested here requires only ap- 
paratus found in the ordinary elinieal or chemical laboratory and is easily 
earried out Althoue tested by us on! on pus and blood serum, we see no 


eason why it might not be applieable to anv biologie material. 
METHOD 


The material to be analyzed is measured by means of an accurately eali- 
brated pipette into a pyrex centrifuge tube of 15 ¢.¢. capacity, or else placed 
airee ly in a similar tared tube and we i@hed To this is added l or 2 @.¢. con- 
entrated HNO, and several drops concentrated H.O,. Merck’s Superoxol was 
used by us. A very small piece of quartz or fused siliea is placed in the tube 
to prevent bumping and loss of material by spattering. When working with 
us, it was also necessary to add an antifoaming substance before starting the 
heating We found the addition of one drop of OCT\ lie aleohol to be satisfactory 
Ixtu icon digested by heating cautiously over 
flame. More HNO, and H.O. are added from time to time as these sub- 
tances boil off in the heating. The material can be heated practically to dry- 
ness since charring does not interfere. The charred material is oxidized easily 

further addition otf HNO, and H,O, and continued heating. When all 
organic matter has been oxidized, the contents of the tube are heated almost 
to dryness in order to remove most of the HNO... Water is then added and 
ie acid neutralized by dilute NH,OH, using phenol red as indicator. If the 

lantity of pus is so small that only a small amount of calcium is present, a 


‘nown amount of calcium is added at this point. One ¢.c. of a solution con- 


taining 0.1 mg. calcium may be used for this purpose. The volume in the tube 
_*From the Department f } str College of Medicine, University of Nebraska, 
ha, Nebr 
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is now made up to 4 ¢.c. The procedure from now on is the same as that of 
the ordinary Kramer-Tisdall method.'. Add 1 ee. of saturated (NH,),C,0, 
and allow the mixture to stand for one-half hour. Centrifuge for five minutes 
and then pour off the supernatant liquid, being careful not to lose any of the 
precipitate. The tube is then allowed to drain upside down for five minutes 
and the precipitate is then washed with 3 e.c. of 2 per cent NH,OH. Centrifuge 
again for five minutes and again pour off the supernatant liquid and drain the 
tube upside down for five minutes. In the draining, the tube is allowed to 
stand on a soft piece of gauze or filter paper to absorb the liquid. After the 
draining, the lip of the tube is wiped to remove any liquid that might be 
adherent. Add 2 ¢.c. of N H,.SO, and titrate with 0.005 N KMn0O, at a tem- 
perature of 70° C 
COMMENT 

The results obtained by this method are given in Table I. For these analyses 
both blood serum and pus were used. In the ease of the blood serum, the results 
are compared with those gotten by the ordinary Kramer-Tisdall procedure. It 
is to be noted that they agree quite closely when the quantity of calcium is 








TABLE | 
AMOUNT AMOUNT Cu CONTENT 
AMOUNT - METHOD 
MATERIAT ca ADDED Ca FOUND MG. PER VARIATION 
GM. USED 
MG. MG. 100 GM. 
Serum I 1.989 0.0 0.218 11.0 K-T! 0.0 
0.510 0.098 0.153 10.8 W-A! 0.2 
0.538 0.0 0.068 12.6 K-T +1.6 
0.494 0.098 0.154 11.3 K-T +0.3 
1.515 0.0 0.095 18.3 W-A +7.3 
1.000 0.0 0.130 13.0 W-A +2.0 
Serum II 1.983 0.0 0.209 10.5 K-T 0.0 
e¢ 0.516 0.098 0.152 10.5 W-A 0.0 
1.020 0.0 0.109 10.7 W-A +0.2 
0.516 0.0 0.063 12.2 W-A +1.7 
Serum III 1.014 0.0 0.116 11.4 W-A +0.1* 
Pus (A)2 1.072 1.0 0.114 10.7 Inein. 0.0 
2.026 0.0 0.212 10.5 W-A —0.2 
ee 1.067 0.0 0.111 10.4 W-A 0.3 
Pus (B 1.069 0.0 0.112 10.5 Inein. 0.0 
‘ 1.052 0.0 0.102 9.7 W-A —0.8 
°A 2 sample of this serum gave 11.3 mg. per 100 gm. serum by the Kramer-Tisdall 
et The calculations were lost and are, therefore, not given here. 
K-T represents Kramer-Tisdall W-A represents ‘wet ashing,’ the procedure suggested 
27In the cas f the pus samples, results obtained by our procedure are compared wit! 
those gotten by incineration Both samples were obtained from empyema Cases. 


properly adjusted. Attention is drawn to the fact that when the amount of 
calcium present is very small, the determination by precipitation and subsequent 
titration vields inaccurate results. But if a small amount of calcium is added 
as suggested in this method, errors are eliminated and our results eheck wit! 
those obtained by other methods. It is, of course, understood that the amount 
of calcium added should not be too great in proportion to that present. From 
our own results it seems safe to add as much as twice the quantity alread) 
present without introducing any doubt as to the accuracy of the findings. I! 
the amount added is greater than that, one might question the validity of this 


procedure. 
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In the case of the pus samples, there were only two instances where enough 
material was available for comparison of the results obtained by this technic 
with those obtained by incineration. These, however, show a fair agreement. 
The other values given for the ecaleium content of pus (Table IL) agree quite 
closely with those given by Friesner and Rosen? for the caleium content of pus 
obtained from various tissues. 

TABLE II 


CALCIUM CONTENT OF PUS OF Sorr TISSUE ORIGIN AS DETERMINED BY THI 
SUGGESTED 


PROCEDURE 


AMOUNT Ca AMOUNT Ca CONTENT 
5 : AMOUNT 
SOURCI GM. ADDED Ca FOUND MG. PER 100 
MG. MG. GM. 
Hip! 1.915 0.0 0.224 11.1 
‘6 1.229 0.0 0.126 10.3 
EFar2 0,491 0.098 0.153 11.2 
ee 0.355 0.098 0.134 10.1 
Legs 0.654 0.098 0.164 10.1 


'The samples of pus from the hip are from the same individual, but taken at different 
times 


2The samples from the ear are also from the same individual, but represent different ears 
‘This represents a serous exudate taken from a severe burn 


The authors are indebted to Dr. Philip Romonek, of the Department of 
Otorhinolaryngology, for suggesting the problem and for aid in collection of 
some of the samples of pus. 
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ACIDOSIS: Preparation of Sodium Bicarbonate for Intraperitoneal Use, Shohl, A. T 
Am. J. Dis. Child. 38: 953, 1929. 


One hundred eul ! s l sodium bonate sotonie s placed 
na2 } x flasl \ | ~ ‘ les sare g vy emploved fot 
trate of magnesia, or pyrex nursing bottles ve beet sed with good success. A few 

drops of phenol red are introduced Carbon diox from a tank is passed into the solution 
until t] eolor of e aT le hat t standard b er sol on at P, 7.2 
(this contains 8 parts of 15 n rs m phosphate nd 2 parts of sodium biphosphate 

which contains the same amount of indicator A rubber stopper is inserted tightly. This is 
eovered with two lavers of tin fi or he Vv papel \ string is tied tightly around the neck 
of the flask to hold the stopper in 1 ] flask is the: itoclaved at 15 pounds (6.8 
kg press f f ! mil s q) ~ \ lenk or i. flask will break 
in the autoclave. The temperature should be red 1 gradually. The solution heated be 
comes more alkaline or, if chilled in the box, more acid, owing to the effect of temperature 
on ex nge of carbon diox ! ! es ! On return to room temperature, 
s original eolor should return Such a solution mav be kept t least two weeks without 
riter: on, 


TISSUE: Methods for the Histologic Study of Normal and Diseased Bone, Jaffe, H. L 
Arch. Path. 8: 817, 1929. 








This paper, which is in the nature f general 1 view, presents a comprehensive review j 
i ‘ ' 
of methods too long and too detailed to be satisfactorily abstracted but well repaying i 


perusal. 
KNEE JOINT EFFUSIONS: Erythroblasts and Myelocytes In Traumatic Knee Joint 
Effusions, Kling, D. H. Am. J. Surg. 7: 824, 1929. 


In intraarticular fractures bone marrow elements will reach the knee joint. Erythro 


blasts and myelocytes signify an intraarticular fracture; the presence of fat indicates sever 


Complement, Preservation of, Ruffner E. Z. Immunitat. 60: 166, 1929. 


iffner believes 10 per cent solution of sodium acetate containing 4 per cent borie acid 





to be the best, the next best being 10 per cent sodium chloride with 4 per cent borie aci 


RETICULOCYTES: A Simple Method of Obtaining Permanent Preparations, Wright, J. H 


Grlasg \ M a 3: 292, 1929. 

A drop of saturated aqueous solution of cresyl blue, about one-sixteenth of an inch 
diameter, is put or the ear with the broad end of a needle. The skin is Pp inctured throug 
the drop, and when the mixture is about one-eighth of an inch in diameter films are mad 
on cover slips in the ordinary way. These are allowed to dry in air for three to four minut 


and are then stained with Leishman 
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UROBILIN: Determination of, in Urine, Tixier, L. sull se. pharmacol. 36: 555, 1929. 
d 25 e.e. of 10 per eent 


barium ehloride. A normal urine eontaining 0.4 rm. of hilin per 100, will give a filtrate 


SYPHILIS: A Rapid Precipitation Test, Rosenthal, L. Proc. Soc. Exper. Biol. & Med. 


27: 61, 1929. 


Inactivated serum is used. 


The antigen S pre red by adding ( t tio? ft « lesterin in aeectone to an 
jual volume of col beef heart extract s extract is obtained by adding 5 ee. of 
cohol (95 per cent f every gram of beef rt 1 ( | ler from which the ether 

soluble subst Ss we 1} } P ’ 


BLOOD TRANSFUSION: In Diseases of Infants and Children, Krahulik, L. and Koch, 
L. A. Am. J. Dis. Child. 39: 34, 19 


in int To e given 


PNEUMOCOCCUS: Nutrient Medium With Liver Extract, Quiroga, R. Rev. Soc. Argent. 


I b } 1928 
Extract beef ver wit » parts f ! nt Naf solution for two hours at 45° C., 
slow 60-( ( filter through paper t t gh a sterilized evlinder. setween 
d 51 d P,, 84 


TISSUE: Hematein Stain, Kornhauser, S. I. Stain Tech. 5: 13, 1930. 


Paraftin or ¢ din sect sof B n or Zenker-formol material are run down to water 
stained about five minutes Maver’s hemalum (0.5 gm. hematein ground up in a glass 
W LO ¢ ) 00 ee. of 5 per cent aqu. solution 
sslum ; ti l s nds in tap water. Dip 1 to 3 seconds in eosin B (1 
0.5 per cent solution in ) per cent alcohol lded to 2 parts distilled water; filtered 
time to ti . Wash s I minutes in running water or in several changes of tap 
Dehvdrate nd n t; with unattached celloidin sections this may be done by 
ng up to 95 per eent ¢ l, spreading on slide, blotting, wetting with absolute alcohol, 
ng and n gy in ¢ i 


TUBERCLE BACILLUS: Comparison of Petroff’s and Petragnani’s Methods for Primary 
Culture, Terzani, A. Gior. di elin. med. 11: 7, 1930. 


Preparation of 1 Petragnani Medium: 

In a 1 liter beaker place 150 ©. of fresh milk, 6 gm. of potato ehlorophyl (sic) 1 gm. 
ptone and fragments e potato about size of an egg. The beaker is placed 
iter-bath and heated to boiling, The mixture should be gently agitated until the milk, 


one, and chlorophy!l have formed a sort of eurd (five to ten minutes) after which the 


e is left in t boiling r-bath for one hour. It is then removed and when the 
re has cooled to below 6( sit t whole eggs and the yolk of a fifth are added with 
rough mixing under aseptic precautions. The homogeneous mixture is then filtered through 
gauze into a sterile 500 e.e. Erlenmeyer flask. Twelve ounces of neutral glycerin 

10 ounees of 2 per cent aqueous solution of malachite green are then added. 
The medium is now distributed in tubes which are slanted in a ecoagulator at 85° C 


twenty-five minutes. 
Preparation of Sputum for Culture: 
A few centimeters of sputum are placed in a sterile beaker and made homogeneous 
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by agitation with sterile shot with the addition of several drops of litmus solution and sufficient 


per cent sodium hydroxide solution (equal volumes or more in accordance with the original 


-o 


msistency of the sputum) The mixture may be placed in the ineubator at 37° C. though 


+ 


is is not essential. 


The reaction is then neutralized by the addition of 10 per cent hydrochlorie acid. This 


st be carefully done with continuous agitation of the mixture as the addition of an excess 
f acid will vitiate the results 
ly lation About 5 «ec. of the treated specimen is planted in each of not less than 
5 tubes The plugs are pushed in, cut off level with the top of the tube, and well 
fined. If necessary this should be repeated to prevent drying out. The cultures ar 
ibated in a horizontal position so that the liquid inoeulum is distributed over the surfac« 
the medium Thev should not be disturbed for 4 or 7 days, Colonies are punetiform 
ind light vellow in color and stand out distinetly against a green background Later they 
me more or less confluent 


TUBERCULOSIS: A Biologic Reaction in the Urine of the Tuberculous, Franco, E 


Pat. e. Clin. di Tubere. 2: 849, 1929 


The test in question is that proposed by Piazza, 
Preparation of the antigen: 


A rabbit (1500 gm.) is immunized with four intraperitoneal injections of Koch’s old 


The injections are given ten days apart in the following amounts: 2 e.¢.; 4 ¢.¢e.; 6 
ind 10 e.e. 
The animal is bled with sterile precautions fifteen days after the last injection. 
The test: 5 ¢.c. of urine, preferably sterile, and rendered clear and limpid by filtration 
ced in each of two sterile tubes. To one is added 0.5 ¢.c. of the immune serum. The 
ibe is the control. Both tubes are ineubated at 37° C. for twenty-four hours 
There are two phases to the reaction: The first, read after incubation, is the precipitat 
ng phase and consists in the appearance of a precipitate in the test tube and not in th 
|. If precipitation appears in both tubes, the reading is positive only when it is greater 
in the antigen-urine tube. 
[he second or lytic phase is determined by the biuret test, both tubes being filtered and 
filtrate stratified on an alkaline copper solution (10 per cent potassium hydroxide to whicl 


25 e.c. per liter of 3 per cent copper sulphate is added), and read after incubation for 


A positive biuret reaction in the antigen-urine filtrate and not in the control indicates 
tuberculosis. 
According to Piazza the reaction is positive when: 
The first phase is seen only in the urine-antigen tube or is greater than in the neutra 


2. The lytic phase occurs only in the first tube. 


Both phases occur in the same urine. 


BACTERIOLOGY: Convenient Platinum Needle, Mudge, C. S. Am. J. Pub. Health 20 


195, 193 


Into a glass tube of suitable length, one end of which has been rounded in the flam 
is inserted a copper wire so bent that a considerable pull is needed to dislodge it. T! 
platinum wire is fused to the end of the copper wire by heating the copper wire and thrust 


ing the (red hot) platinum wire into its melted end. 


BLOOD CLOT CULTURE: The Comminution of Blood Clots for Cultures, Sellers, T. F 
and Morris, J. F. Am. J. Pub. Health 20: 195, 1930. 


Satisfactory comminution of the clot may be secured by placing it in the barrel 
a sterile 10 e.c. Luer syringe, expelling the air, and pressing the clot through the nozzle 


the syringe. 














10 
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BLOOD AMYLASE: Value of Estimation in the Diagnosis of Pancreatic Disease, Elman, 
R., Arnesson, N., and Graham, E. A. Arch. Surg. 19: 943, 1929 


A method is described based upon the viscosity of starch solution 


Viscosimeter The instrument used is of the type originally designed by Ostwald. It 

is U-shaped with a eapillary tube and bulb inserted into one arm The starch solution 
e.c. of a 3 per cent solution) is introduced into one arm of the tube and, by suction on a 
rubber tube, is drawn above the upper mark into the other arm, whereupon the suction is 
released. As the level of the fluid passes this point the stop-watch is started, and as the 
second mark just below the bulb is passed the wate is stopped. This time interval (in 
seconds) is taken as the measure of viscosity Viscosimeters were selected which had an 


tflow time for water of from fifteen to twenty seconds, or for the starch solution of from 


forty to fifty seconds his short period enables one to make more rapid readings and gives 
ilues as accurate as those with tubes having 4 much longer outflow time. Several readings 
re made to cheek the constaney of the viscosity, and ordinarily 0.4 ¢.c. of the plasma to be 
tested is added A few bubbles of air are blown through to insure mixing, and readings 


re made every few minutes until there is a 20 per cent reduction in the outflow time, that 


s, in the viscosity The number of minutes required t each this point is recorded. <A 
graph may be plotted if desired with viscosity in seconds, and time in minutes, as axes. It 
ms almost a garithmie < \ in¢ is reported in a previous communieation this time 
terval, in minutes, bears an inverse linear relation to the amount of amylase added, that is, 
1 
ré 1 f s Arrhen s v. i () . . ] equals the time req lired to effect a 
c 


ven change and Q equals the concentration of enzyme used to effect this change. The addi 


of 0.4 e.c. of blood plasma to 5 c.c. of starch solution affects the initial viscosity so little 
t no correction is necessary for the zero point. This is due to the fact that the blood 
S S t 1 sme scosity s the star preparation used. In the case of 
sn with higher neentrations of ! S sn er amount may be added, that is, 0.1 
sf i ‘i 1 ce 
A water-bath with glass slides is used, the back wall being frosted { light behind 
gives satisfactory illumination The water is kept in cireulation by air blown through 
temperature is maintained at 37.5° C. + 0.1° C., by means of a mereury thermostat 
small gas flam« rhe viscosimeters, as well as all pipettes, are plugged with cotton 
preclude the entrance of particles of saliva. All glassware is kept scrupulously clean, for 
lhering particle n affect tl passage of fluid through the capillary tube. As a 


ne, the following solutions are run through before being used each time: cleaning solu- 


leohol and ether. 


ution: We found variations in the composition of various preparations of 


ble starch, so that for any series of observations it is necessary to obtain a good supply 
t se the same preparation throughout. The batch that we are now using is made up 
follows: Three grams are weighed out and added to 70 c.c. of cold distilled water and 


ken until the suspension is hemogeneous. It is then brought to boil over a free flame 
constant shaking, in not less than three minutes, although a longer period does not alter 


properties of the final solution. Thirty ec.c. of Sorenson's fifteenth-molar phosphate buffer 


led (Py, 6.8), and the flask is stoppered with a cotton plug and autoclaved for fifteen 
es at 10 pounds’ (4.5 kg pressure. Just before it is ready to use it is filtered through 


r, and 5 e.c. portions are transferred to the viscosimeters. The solution, if kept sterile 
7° C., may stand for from several hours to a day or two without altering its usefulness, 
f kept several days changes seem to occur. Blood is obtained by venipuncture; it is 
ted, and the clear plasma used. Standing in the ice box for from twelve to twenty- 
r hours does not alter its diastatie power, but longer periods may do so. 

Caleulation of Amylase Units: With 0.4 ¢.c. of normal oxalated plasma from the 
in adult a reduction of 20 per cent in the outflow time is effected in about thirty 
es, or with 0.2 ¢.c. in sixty minutes. One unit is arbitrarily taken as the amount of 


ne in 1 ¢.c. which will reduce the viscosity 20 per cent in one hour. The formula for 
0 
rmining amylase units (A.U.) on this basis is A.U. = FV.’ which is simply Arrhenius’ 


with the factor of coneentration added In the foregoing formula, A.U. equals units 
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per cubic centimeter; T, time in minutes required to reduce the viscosity 20 per cent and V, 
volume of enzyme solution (plasma) used to effect this change. 

It was found convenient to have a solution of saliva or of pancreatic juice diluted so 
that 0.1 ¢.c. of it was as active as 0.4 ¢.c. of normal human serum. It keeps well in the ice 
box for several months or more, provided a crystal of thymol is added. In this way a 
standard control was available at all times without the necessity of obtaining normal plasma. 

Uniform values (from 4.3 to 6.8 units) were found in a series of twenty-five unselected 
cases in which there was no suspicion of disease of the acini of the pancreas. The same 
‘*normal’’ range of values was found in eleven additional cases in which the pancreas was 
actually examined and found to be normal, seven of these by palpation at operation and four 
by microscopic section after autopsy. 

Definite deviations from this ‘‘normal’’ range were found in twenty-one of twenty 
three cases in which disease of the pancreas was found either at operation or at autopsy. 
In most instances a moderate or marked increase in the blood amylase was found (from 7.8 
to 150 units); in some a definite decrease occurred (from 0.5 to 3.1 units). The significance 
of these observations has been pointed out. 

The determination of blood amylase has been of undoubted elinical value in a number 
of cases both in excluding suspected disease of the pancreas and in adding conclusive con 
firmatory evidence when the clinical picture was indefinite or vague. Jaundice, per se, has 
no influence on the amylolytic power of human blood unless disease of the pancreas is also 


present. 


NEGRI BODIES: Rapid Method for, Petragnani, G. Bull. Inst. Sierat. Milanese. 7: 

557, 1928. 

The methods given are very useful for the rapid demonstration of Negri bodies and the 
mordant for staining bacteria. The author’s mordant is as follows: Solution I: ground 
potassium alum (eryst) 3 gm. lead acetate (eryst) 0.5 gm., glacial acetic acid 3 drops; dis 
tilled water 100 gm.; dissolve on water-bath and mix with: Solution II: tannie acid 7 
gm.; ferric chloride 2 gm., methyl aleohol (pure) 35 gm.; distilled water 15 e.c. Filter after 
two to three days, dilute with 50 or more volumes of methyl alcohol. 

METHOD A (FOR SECTIONS) 

Run through xylol and absolute aleohol. Treat five to ten seconds in dilute mordant; 
wash rapidly with absolute and 95 per cent ethyl alcohol; stain ten to twenty seconds with 
good eosin (‘‘spiritus loslich Grubler’’ specified, 0.5 gm. in 100 ¢.c. 50 per cent ethyl aleohol) ; 
wash slowly with water; stain one minute with Mayer’s hematoxylin (hematoxylin 1 gm. 
sodium iodate 0.2 gm., alum 50 gm., water 1000 ¢.¢c.); wash rapidly with water; stain with 
methylene blue (methylene blue Grubler 1 gm., water 1000 e¢.e.) until violet (if blue, it is 
overstained) ; dry with filter paper; wash and shake fifteen to twenty seconds with absolut 
aleohol containing 0.25 per cent N/2 NaOH; wash with 90 to 95 per cent ethyl aleohol until 
a general blue; two changes of absolute alcohol; xylol; mount in neutral balsam. Stains 
nerve cells blue; nucleus dark blue; capillaries with nucleus and endothelium brilliant red, 
red globules red, Negri bodies eosin red. 

METHOD B 

After xylol and absolute aleohol treat a few seconds with mordant diluted in 100 to 
200 volumes; wash with absolute alcohol, then 75 per cent alcohol; stain thirty seconds with 
eosin as above or acid fuchsin (0.5 gm. acid fuchsin Grubler or Kahlbaum in 100 e.e. 50 
per cent alcohol) ; wash in water, then in 95 per cent alcohol; two changes of absolute alcohol; 
xylol; balsam. Stains cellular bodies pink; Negri bodies brilliant red. A very useful method 
for a rapid diagnostic stain. 

METHOD C 

Treat with mordant (1 vol. in 20 to 40 vols. methyl aleohol) five to ten seconds; with 
acid fuchsin as in Method B, for one minute; wash in water; stain with indigo carmine 
(indigo carmine Kahlbaum 1 gm., water 500 ¢.c.) for five to twenty seconds; wash with 
water; then 95 per cent alcohol; two changes of absolute alcohol; xylol; balsam. By this 
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method the indigo carmine partially displaces the acid fuchsin; a good stain for dem 


onstrating the chlamydozoie structure of Negri bodies 


TISSUE: Rapid Method for Demonstration of Mucin, Lillie, R. D. Bull. Assn. Med. Mus. 


12: 120, 1929. 


The method has been tested on normal and pathologic tissues fixed in formalin or 
Zenker-Helly. 

1. Transfer paraffin sections through xylol and alcohols to water. Treat with iodine 
and with sodium thiosulphate if the fixative used contained mereury. 

2. Transfer sections to a 2 per cent aqu. sol. of toluidin blue (no information given as 
to source or dye content) for one minute. 

3. Wash in water, dehydrate in pure acetone (aleohol does not preserve metachromasy 
as well) clear in xylol and mount in neutral balsam. 

Results: Mucin, reddish violet; cell nuclei and bacteria, deep blue; red cells, yellow or 
greenish yellow; cytoplasm, fibrous tissue, bluish green; thyroid colloid, very pale blue; 
decalcified bone, light bluish green with pale violet Sarpey’s fibers; cartilage matrix, deep 
bluish violet; hyaline and amyloid, bluish green; caseous matter, pale blue green; coagulated 


serum, pale greenish blue; muscle, light blue; and most cell granules are blue violet. 
HEMATOCRIT: A Handy Double-Purpose, Pratt, O. B. and Swartout, H. O. Arch. Path 
9: 69, 1930. 


For materials, one needs only a 5 by 5 inch heavy-walled test tube, rubber stoppers 
and a graduated tube of the kind used in Sahli hemoglobinometers. The rubber stoppers are 
readily shaped with the aid of a cork borer and a pron ket knife The one in the bottom of 
the test tube fits snugly enough to prevent its falling out when the tube is inverted. The 
upper one is fitted water-tight. The flange on this stopper prevents it from forcing itself 
down into the tube during centrifugation. The device does not need to be taken apart for 


eleaning, and there is but little trouble with breakage. 


Take blood by venipuncture, oxalate it and after careful mixing, pipette from 2 e.e. 


to 2.5 ¢@.e. into the inner tube of each of a pair of these devices, then centrifugate the 
preparation at high speed until there is no further noticeable diminution in the volume 
occupied by the eells. The upper levels of both cells and plasma are easily read on the 
scales of the Sahli tubes, the percentage by volume represented by the cells being calculated 
from the averages of the values thus obtained. The clear plasma is then pipetted off for use 


in the determination of its carbon dioxide combining power in the regular way. 


TISSUE: Combined Nuclear and Differential Stain, Brelmyer, G. J. Bull. Internat. Assn 
Med. Mus. 12: 122, 1929. 


This is a combination of Delafield’s hematolylin and Mallory’s connective tissue stain. 
The hematoxylin intensifies the nuclei and is in turn converted over to a red color by the 
ction of the acid in the connective tissue stain. The method does not require specific 
fixation. 

1. Stain in Delafield’s hematoxylin for five minutes, wash. 


2. Stain in 0.2 per cent aqueous solution of acid fuchsin for one minute, wash. 


3. Stain for two to three hours in: 


Anilin blue (water solution 0.5 gm. 
Orange G 2.0 gm. 
Phosphomolybdic acid, 1 per cent aqu. sol. 100.0 @.e. 


4, Wash and pass rapidly through 35 per cent, 70 per cent, and 95 per cent acohols. 


Dehydrate in absolute aleohol. Clear in xylol and mount. 








702 rHE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


TISSUES: Rapid Paraffin Method, Ambrogi, L. P. Bull. Internat. Assn. Med. Mus. 12: 


124, 1929. 


Especially recommended for tissues which get brittle in chloroforn Not suitable for 
tissues containing much air (lung 
l. Fix thin slices (2 or 3 mm in 10 per cent formalin 6 hours 


2. Running water two hours. 

Acetone, 3 changes, thirtv minutes each. 
1. Cedarwood oil till transparent. 

Paraffin, 3 changes, six hours each. 


~ 


TISSUES: Staining of Tubercle Bacilli, Haythorn, A. R. J. Tech. Meth. 12: 130, 1929 


The solutions used in fixing, embedding, dehydrating, and mounting paraffin sections 
remove something from tubercle bacilli that is necessary for maintaining their acid-fast 
qualities. Zenker’s fluid is better in this respect than formalin; formalin fixation should be 
ised only whet froze. sections are to be stained within forty eight to seventy two hours 
For such frozen sections and for material fixed in Zenker’s fluid (containing 5 per cent 
iweetie acid) using 5 to 10 times as mueh fluid as there is tissue to be fixed (followed by 


the usual steps of dehydrating, embedding, and sectioning), proceed as follows: 


Stain lightly (two to five minutes) in hematoxylin; decolorize in acid aleohol if oven 
stained; place in tap water until blue. Stain in Ziehl’s carbol fuchsin one hour in) paraffin 
ven at 55° C.; wash in tepid water, then in ice water (8 to 10° ¢ ; decolorize in 10 per cent 


sulphuric acid, cooled by standing several minutes in ice water, until sections are pale violet; 


wash in ice water and repeat application of acid if too much red color returns; wash in 
ice water and stand in tap water until blue; remove sections one at a time, blot, was! 
rapidly with 95 per cent alcohol from a dropping bottle. ‘lood with orange G, dissolved in 
absolute aleohol, from a drop bottle, until seetion is pale orange; wash with absolute aleohol 


blot and flood with xylol; blot and mount in balsam. 


TISSUE: Stain for B. Leprae and Myelin Sheath, Campbell, H. Bull. 
Med. Mus. 12: 129, 1929. 


Internat. Assn 


Fix tissue in acetic Zenker Wash, place for six to twenty-four ours in equal parts 
SU per eent aleohol and Lugol’s solution. Place in SU per eent aleohol twelve to twenty four 
hours; 95 per cent alcohol two to six hours; absolute alcohol two changes, six to twenty-four 


hours; absolute alcohol and xylol (equal parts) one-half hour; xvlol one-half hour; paraffir 


two changes one hour, After sectioning and securing to slide, place in xylol to remove 
paraffin; stain one-half hour in Kinyoun’s ecarbol fuchsin (basic fuchsin 4 gm., phenol 
crystals & gm., 95 per cent alcohol 20 e.¢., distilled water 100 ¢.¢.). Rinse in water; aei 
alcohol (0.5 per cent HCl in 35 per cent alcohol), two changes; do not completely dif 


ferentiate at this step. Stain in Harris’ hematoxylin without acetic acid two minutes or less 
Differentiate again in the acid aleohol; rinse in water; place in 1 per cent ammonia water; 
rinse in water. Counterstain in 1 per cent aqu. sol. orange G. Dehydrate quickly in tw 
changes of acetone; xylol; mount in xylol-damar or xylol-balsam. 


No information given as to source of dye content of stains used. 








REVIEWS 


Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va. 


Diseases of the Blood*™ 


HIS is one of the Harper Series of Medical Monographs intended to present to the practi 
tioner in a single volume a survey of all the recent advances in a single subject. 
Knowledge of diseases of the blood has undergone considerable revision in past years 
nd the subject s presented by Cloug s brought to-dat [ first seventy pages are 
oneerned with a clearly put discussion of the |] 1 cells, their origins and functions, and 
the more useful and common laboratory studies concerning then 
The diseases of the blood are then systematically discussed, in each the etiology, symp 
ms, course, pathology, differential diagnosis, and treatment being covered. There is also 
i very practical chapter on blood transfusion, short but well worth reading. The final chapter 
vers all that the practitioner need knov neerning methods for the examination of the 


The practitioner will make no mistake in the purchase of this little volume 


I ix practical importance of blood grouping in the general field of medicine, as well as 
its recent invasion of the field of legal medicine has civen rise to a voluminous literature 
n the subject much of which has been relatively inaccessibl 


This volume, presenting as it does a comprehensive analvtieal s irvey of this complicated 


subject is, therefore, most timely. That it is authoritative is assumed by the faet that th 
ithor has contributed to its literature bv extensive exe rimental observations; that it 18 
eeded is evidenced by the perceptible degree of clinical confusion which exists eoneerning 


the entire subject. 
Every phase of the subject is thoroughly discussed. The chapters on the medicolega 
plications of blood grouping are exceedingly valuable and there is, also, four very useful 


ers coneerning trar sf 1sion. 


This book will be a valuable addition to the reference librarv of. the pathologist, the 


atory worker, the clinician, and, in fact to all who are interested in the ramifications 
medicine in general 

There is onlv one valid eriticism. Despite the theoretical advantages of the new 
ndsteiner classifications and the efforts to introduce its general use as supplanting those 


Moss and Jansky it has not and, in all probability will not be adopted. As it is used 
roughout the book, it is to be regretted that either the Moss or Jansky are not also 
n in parenthesis to fueilitate the reader’s orientation and, perhaps, to familiarize him 
n necessary with the Landsteiner terminology. 

*Diseases of the Blood By P. W. Clough, M.D., Associate in Clinical Medicine, Johns 
Hopkins University. Cloth, 310 pages, 2 colored plates. Harper and Bros., New Zork, N. F. 
*Blood Groupin in Relation to Clinical and Teeal Me tieine Pv TL. H. Snvder As 
ate Professor of Zoology, North Carolina State College. Cloth, 153 pages, 1 colored plat 

-> figures. Williams and Wilkins Co., Baltimore, Md. 


NOTE: In so far as practicable the book review section will present to the reader (a 
resting knowledge on the subject under discussion, culled from the volume reviewed. 
(b) description of the contents so that the reader may judge as to his personal need for 
volume. 

We trust that the scientific information printed in these pages will make the reading 
reof desirable per se and will thereby justify the space allotted thereto 


} 


703 








704 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Coronary Thrombosis™ 


‘| HIS volume presents an exceedingly interesting and valuable review of a subject, a clear 
clinical concept of which has only been achieved within comparatively recent years. It 


} 


is only recent studies which have emphasized that coronary oe lusion does not necessarily 


predicate immediate death, that its occurrence is compatible with a fair degree of health, 
and that it can be clinically recognized and distinguished from angina pectoris and status 
inginosus. 

These facts are well brought out by Dr. Levin’s study based upon 145 eases the 
istories of which form the final section of the book. 


prognosis, and treatment are 


The etiology, svmptoms and signs, differential diagnosis, 


ill discussed in ear, scholarly fashion and present a contribution of great value to the 


] 


clinician. The volume is a worthy addition to the Medicine Monograph series and deserves 


W ide eireulati mn 


Clinical Medicinet 


ees is a very practical book. So innumerable have been the advances in modern medicine 
that it is impossible to more than suggest many of them to the student confronted with 
the present-day medical curriculum. He must, therefore, rely after graduation largely upon 
his library which his medical education has taught him how to read, understand, and utilize 
The character of medical books has changed, however, and in place of the ponderous 


+ 


tomes and unalterable systems there are now the monographs and the loose-leafed compila 


tions. 
however, as Professor Bethea points out in his preface, for still another 
of disease in the home where 


There is place, 
type of book; the practical volume suggesting the management 
the vast resources of the hospital and elinie can neither be afforded nor easily called upon 

Such a volume is Bethea’s Clinical Medicine which discusses from the standpoint of a 
wide and varied experience approximately one hundred of the more common conditions in 


the field of internal medicine. 
The method presentation is eminently practical and emphasizes the apt quotation 

cited: ‘‘It is not seeing rather than not knowing which gets us into trouble.’’ Bethea 

or examining the patient and for applying common sense to th: 


emphasizes the necessity 
problem at hand. 
The chapters on overweight and underweight are typical of the manner of the book 


ind depict the real management of patients and their troubles. This book should be wel 


med by the physician at large. 


Hypertension and Nephritist 
B Y THE publication of this book Dr. Fishberg has done an inestimable service to the pra 
ticing physician. 


The introduction of the sphygmomanometer and the evolution of methods for the stud) 





of blood chemistry have greatly advanced the understanding of kidney function and it 
relation to health and disease in general. While this subject has been greatly clarified b 


modern studies it has not yet been entirely elucidated; while much has been added to it 
bette 


understanding, its complications and ramifications have also become clearer and 
recognized and it is to a consideration of these that this book is directed. 
It is of special significance to note that the title is not ‘‘ Hypertention IN Nephritis’’ b 


‘* Hypertension AND Nepl ritis,’’ for it presents a much needed and comprehensive consider 


*Coronary Thrombosis, Its Various Clinical Features. By S. A. Levine, Senfor Associat 
In Medicine, Peter Bent Brigham Hospital. Cloth, 85 figures, 1 colored plate, 178 pag: 
Williams and Wilkins Co., Baltimore, Md 

*Clinical Medicins By O. W. Bethea, Professor of Clinical Medicine, Tulane School 
Medicine, etc. Cloth, 700 pages. W. B. Saunders Co., Philadelphia. 

tHypertension and Nephritis By A. M. Fishberg M D., Attending Physician, Mt. Sir 
and Montefiore Hospitals, New York. Cloth, 566 pages, 33 engravings, 1 colored plate. Ll 
and Febiger, Philadelphia. ' 
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tion of that large group of cases of what, for lack as yet of a better term, are known as 
‘*essential hypertension. ’’ 

The entire volume, while c mprehensive in its survey of the literature of a complicated 
subject which has undergone intensive investigation, is written from a clinical standpoint and 
primarily for the practitioner. 

The modern resources of the laboratory which have added gre itly to the subject are 
well covered but, very wisely, the clinical avenues of approach are emphasized and cited 
in detail for, as clinical pathologists are among the loudest in declaiming, clinical studies 


‘ 


should precede and suggest the appropriate labo 


+ 


ory procedures which are essentially 
additional methods for determining the reaction of the organism to stimuli the nature and 
degree of which must be suggested not only by the laboratory report but particularly by its 
interpretation. 

Moreover as many patients cannot afford extensive laboratory investigations, for which 
many physicians do not have the necessary equipment, technical skill, or expert assistance, the 


simpler methods of definite value are well covered. 


The first nineteen chapters are given to the discussion of renal dysfunction, their 
mechanism, recognition, and treatment and are followed by four excellent chapters upon the 


present conception of essential hypertension. 


rtensive disease In pregnancy, The treatment 


The final chapter treats of renal and hype | 
of eclampsia given is that of Stander and Williams, the work of Titus and others not being 
cited. 

Both the publishers and the author are to be congratulated on a useful and valuable 
addition to the literature of the subject. 


The book ean be recommended as well worth pe rusal and Ss udy. 


Clinical Methods" 


| [ IS a logical assumption that a book does not reach its ninth edition unless it is of value 
t 


o its readers, and perusal of this extensively revised edition of a well-known manual 
roves the assumption to be well founded. 

As indicated in the preface the purpose of the book is to suggest the available means 
Whereby a particular clinical problem may be handled or, in other words, to answer the 
juestion: How shall I investigate this case? The volume not only shows what should be 
lone but also how to do it 

It may be asserted with confidence that any man who studies his cases in accordance 

th the methods described will not only be practicing medicine as it should be practiced 
it will inevitably add greatly to his own and the knowledge of others 


The volume should be read and reread by every practitioner, 


An Introduction to Biophysicst 


UST as biochemistry deals with the application of chemical knowledge to living sub 
J stances, biophysics deals with the application of physics and physical chemistry to the 
dy of living substance. Burns rather limits this general subject in his volume to the 
ication of physical and physical chemical methods to the study of human physiology. 

s primarily a textbook and unless one is recently well grounded in his physics and has 

er more than the average acquaintance with mathematics it will be hard digging. We 

er envy the present-day medical student who will have this served to him in as ap 


t]} 


her a grim business 


zing manner as possible while we older folks must necessarily make ra 


ligesting it. 
es 


*Clin‘cal Methods, A Guide to the Practical Study of Medicine. By R. Hutchison, M.D., 


F sician to the London Hospital, and Donald Hunter M.D.. Assistant Phvsician to London 
pita Cloth, 684 pages, 172 figures, 18 in colors, Ninth edition. P. B. Hoeber, New York. 
_ tAn Introduction to Biopnysics By David Burns, M.A., D.Se., Professor of Physiology 
in the University of Durham, Late Grieve Lecturer on Physiological Chemistry in the Univer- 


; of Glasgow. With a foreword by Prof. D. Noel Paton, M.D., LL.D., F.R.S., etc. Second 
“dition. With 116 Illustrations, cloth, pages 580. The Macmillan Company, New York, 1929. 
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he earlier physiologist had to be content with recording phenomena rather than with 
exp! ng them. Their interest was more in ‘‘what happ ned’? than in **why it happe ned.’’ 


The seeond question was always nppermost in their minds but thev did not have the back 


ground of information with whi to explain. From a mechanistie viewpoint this volume 
nswers many of the previously unanswered questions of physiology. The physiologist of 


today has come to depend more and more upon physies ind chemistry to explain the phenomena 


which he observes Dr. Burns demonstrates in this volume the part that physics plays in 
he explanation 

The first section is practically pure physics The second deals with the application ot 
the physica facts deseribe l, t the mechanies of protoplasm and eells. The third section 
earries on the development of the subject to cell communities or aggregations, the fourth to 
svstems of tlie hody, while the fifth deseribes the biophysies or physic al physiology of the 
ryanism as a hole 


Qualitative and Volumetric Analysis for Medical Students 


\ SMALL boratory mal for qualitative and volumetric analysis developed for the uss 
4 f medical student Ler n preparatl for the final Inst It is the 


( mee s dents Ss \ prey n I I CXAUMINATIONS s 
T oft \ mi hie S esl \ noplicable to the eommunity for whost special needs 
s der ned \ ndoubtedly find a wider use in England than in this country. 


Diseases of the Biood’ 


SMALL reference volun on the blood and its diseases developed primarily for the 
ye : , ¢, f ‘ ; : + 4] Most of the faet } 


elini ! na ee rom ec exposition of pe cores, ot he Tacts presented eCul 
be found seatt 1 throug ger treatises and systems but this volume possesses the ad 
\ tage f nde 1 svstematiz on 

I str s excellent 


Laboratory Manual of the Massachusetts General Hospital? 
A MANUAL of the routine and special procedures in use at the M. G. Il. Excellent fo 
quick laboratory ference work. Most of the ‘‘oceasional’’ examinations are in it an 
are described in sufficient detail. Among these we might pick out merely as illustrations 


special examination for hookworm ova, reticulocyte counts, technie of measuring tl 


diameter of red cells, fragility test for red cells, blood grouping, technie for catheter spe 
mens, blood cultures, methods of inserting the duodenal tube, method of chest tap, pericardia 


tap, abdominal tap, cisternal puncture, pneumococcus typing, Van den Bergh test, liver 


Some therapeutic technic is also included such as intraperitoneal infusion, arsphenamin 


injection, Swift-Ellis treatment, intracysternal treatment, intravenous administration of orth 


iodoxv benzoie acid, intravenous administration of glucose, transfusion, and the variou 
prophylactic vaccinations and inoculations. 
I =. 

This volume should be of great value not only to the laboratory man but to tl 


clinician. 


*Qualitative and Volumetric Analysis for Medical Students. By H. Lambourne, M.A 
M.Sce., F.1.C Head of the Chemistry Department, The Polytechnic Regent Street, W. 1. ar 
J. A. Mitchell, M.Sc., Lecturer in the Chemistry Department, the Polytechnic Regent Street 
W. 1. Cloth, 64 pages Humphrey Milford, Oxford University Press, New York, 1928. 

tDiseases of the Blood By A. Piney, M.D., M.R.C.P., Research Pathologist, Can¢ 
Hospital London With 20 illustrations, six in color, cloth, pages 195. P. Blakiston’s 5S 
& Co., Philadelphia, 1928 

tLaboratory Manual of the Massachusetts General Hospital. By Roy R. Wheeler, M.D 
ind F. T. Hunter, M.D Second edition, enlarged and thoroughly revised, pages 101, clot 
Lea & Febiger, Philadelphia, 1928 
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An Introduction to Medical Protozoology* 


"T HE most complete volume on the protozoon infections of man which has appeared in the 


last few years, written by a man eminently fitted for the work by virtue of his position as 


professor of protozoology in the Calcutta School of Tropical Medicine. There is incorporated 
i discussion of spirochetes together with several chapters on boratory methods. 


Green’s Manual of Pathology and Morbid Anatomy’ 


NE might say that the fourteenth edition of any book requires no introduction, but 

Green’s Pathology edited by Piney is to a certain extent an exception sinee it is a 
British book and has found its reading public primarily in the British Empire. 

This is essentially a textbook of pathology for medical students and reference manual 
for the practitioner, the major interest of which is morphologic pathology. The illustrations 
ire excellent and are abundant. There is only one chapter which appears to have been un 
necessarily abbreviated, that on Malformations. 

The work ean well be recommended as an authoritative reference volume on gross and 


nier scopic pathology. 


[he Biochemistry of the Amino Acids 


TT HIS review sponsored by the American Chemical Society brings the known facts on the 
1 amino acids ip-to-date in one comprehensive volume. Usually a reviewer becomes en- 


} 


thused or otherwise with the body of a book There is plenty to be enthused over in the 


main body of this contribution since the subject matter is remarkabl; idled. This time, 
however, the reviewer finds himself enthused especially over the preface. It is one of the 
est written prefaces we have seen in a long tim Unfortunately it does not lend itself 
to abstraction and should be read in the original. The reader who customarily starts in 
Chapter I, will miss much of the spirit of the review if he overlooks the preface. 

The volume is not a mere compilation but is distinctly a critical review into which the 
ithors have had no hesitaney in introducing their own opinions and criticisms. 

The work deals successively with the physico-chemical properties of the amino acids, 
e determination and recognition of amino acids, digestion of protein in the intestinal tract, 


tion, anabolism, catabolism and utilization of amino acids, special phases of amino 


bsorp 

cid metabolism, the dynamic effect of amino acids, endogenous catabolism and the nutritive 
1 tal t] 1 f f log | | ritiv 

of protein. 

The volume will ve of reference value to noche mists, phvysiolog is S, ane clinicians. 

lr} ] Il } f l to |} pl logist 1 el I 


Outline of Bacteriology§ 


\ SHORT outline of general bacteriology developed on the basis of the author’s lectures in 
4“ oral hygiene at Columbia University. This volume is for the use of elementary students 
in bacteriology, especially those who anticipate only a bird’s-eye view of the subject. It 
would be appropriate for nurses, students of social hygiene and the like but is not sufficiently 


detailed for students of medicine. 





*An Introduction to Medical Protozoology with chapters on the Spirochaetes and on 
aboratory Methods By Robert Knowles, B.A.(Cantab.), M.R.C.S., L.R.C.P. Lt.-Col., In- 
n Medical Service, Fellow of the Asiatic Society of Bengal, Professor of Protozoology, Cal- 
tt School of Tropical Medicine. Illustrated, cl } ‘ SS7 Thacke Spink & Co., Cal 
1928. 

*Green’s Manual of Pathology and Morbid Anatomy By A. Piney, M.D., M.R.C.P., Re- 
rch Pathologist, Cancer Hospital, London; Late Director of the Institute of Pathology, 
ng Cross Hospital. London: some time Lecturer in Pathological Histology in the Univer- 
of Birmingham. Fourteenth Edition Revised and enlarged, cloth, illustrated, pages 650. 

& Febiger, Philadelphia and New York, 1928. 
tThe Biochemistry of The Amino Acid By H. H. Mitchell, Professor of Animal Nutri- 
: College of Agriculture, University of Illinois and T. S. Hamilton, Associate in Animal 
‘utrition, College of Agriculture, University of Illinois American Chemical Society Monograph 
Series. Cloth, pages 619. Book Department, The Chemical Catalog Company, Inc., New York, 


t 
i 


7 §Outline of Bacteriology By Henry A. Bartels, B.S., D.D.S., Lecturer on Bacteriology, 
School of Oral Hygiene, Columbia University, Instructor, Dept., of Oral Patholorv. School of 
Dental and Oral Surgery, Columbia University. Cloth, pages 128. William Albert Broder, 
Publisher, New York. 1929 
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[he Principles of Clinical Pathology in Practice* 


HIS is not a book on laboratory methods. Indeed it contains practically nothing of 

laboratory methods. It is offered to the physician primarily as a reference manual to 
aid him in interpreting reports which come to him from the laboratory. The general procedure 
is to give a brief general description of the individual disease, tabulate the abnormal find 
ings in this disease which may be reported from the laboratory, and then discuss in more 
detail each of these findings as they apply to this disease. 

One using this manual would therefore have to make a tentative diagnosis, read over 
the description of the general features of this tentative disease, see what examinations 
should be made, and, after having received the reports on these examinations from the 
laboratory, read the final section to see how the actual reports correspond with what should 
be anticipated for that disease. 

This arrangement is not so different from that found in the average textbook of 
medicine. The chief difference lies in the abbreviation of general considerations under each 
disease, and the enlargement on the discussion of the laboratory findings. The grouping of 
the diseases is original but probably in actual practice does not facilitate particularly the 
placing of an unknown symptom complex in its proper bracket. 

A final chapter on methods of collecting specimens and transferring them to the labora 


tory should be especially helpful. 


The Doctor in Courtt 


MOST enjoyable series of court anecdotes most of which were written in the personal 

experience of the author. While it is written in humorous vein, the object is deeper, to 
bring before the medical profession and the public the great shortcomings of present-day 
legal procedure especially as it applies to medicolegal work and expert testimony. Its 
perusal by no means increases one’s respect for the processes of law 

There are many excellent bits of advice for any physician who may be ealled upon the 
witness stand. This volume makes a delightful evening’s reading 


The Blood Plasma in Health and Disease? 


HE scope of this volume does not turn out to be as broad as would be indicated by the 
I ) 


f 

title. It is, essentially, an exhaustive treatise on the clotting of blood and the biochemistry 
of those blood constituents which enter into the process of thrombosis. It should serve wel! 
as a reference manual for those who are interested in an experimental way in this phase of 


physiology and biochemistry. 


*The Principles of Clinical Pathology in Practice A guide to the interpretations 
laboratory investigations for the use of those engaged in the practice of medicine. By Geoffrey 
Bourne, M.D.(Lond.), M.R.C.P., Casualty Physician, Demonstrator of Practical Medicine, 
and Chiet Assistant to the Cardiograph.c Department, St. Bartholomew’s Hospital; Senior 
Physician, East London Hospital for Children, Shadwell. E., and Kenneth Stone, M.D (Oxon), 
M.R.C.P., Late senior Demonstrator of Patholozy, St. Bartholomew's Hospital. Cloth. pages 
392. Humphrey Milford. Oxford University Press, American Branch, New York. 1929. 

The Doctor in Court. By Edward Huntington Williams, M.D. Cloth, pages 289. T) 
Willlanis anu Wilkins Company, Baltimore, 1929. 

tMonographs of Medical and Surgical Science. Edited by Professor R. J. S. McDowa! 
D.Se M.B., F RC.P.(Edin.) Un'versitv of Loneon. Kiner’s College. The Rinod Pleaema 
Health and Disease. By J. W. Pickering. D.Sc (Lond.), Lecturer on Hematology. University 
of London, King’s College. Cloth, pages 247. The Macmillan Company, New York, 1928. 
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EDITORIALS 





The Serum Therapy of Meningococcic Meningitis 


ie a quarter of a century has passed sinee the introduction by Flexner 
in 1909 of a specific serum for the treatment of meningocoecie menin- 
gitis, and until very recently the serum treatment of this disease has been 
linieally satisfactory, the death rate being appreciably reduced. 

Within recent times, however, oceasional cases have been encountered in 
which the use of antimeningoeoecie serum was without avail, and a recent 

port by Wright, De Sanctis, and Sheplar’ reeords observations of partieu- 
lar interest and significance. 

With the entrance of the first ease of meningocoeciec meningitis into 
their wards in 1928, these observers were startled and chagrined to find that 
the hitherto standard and effective serum treatment was valueless. The im- 
mediate natural and logical assumption was that the organism in question 
was a serum-resistant strain, and, before an effective serum could be found, 


ten deaths were recorded. 
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an entirely satisfaetory method of standardization for antimenin 
im is yet to be found, and dependence has been plaeed upon thi 
the serum of agglutinins for the meningocoeeus strain in question 


itions recorded emphasize that unqualified dependenee eannot bi 


it relutinin titer as a reliable measure of therapeutie efficiene 
n different makes of serum tested by Wright, De Sanetis, and 

vas particularly high in agglutinin content vet elinieally ineffee 
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It is apparent that to be of therapeutie value in a given case a serum mus 
be specifie tf he meningococeus strain involved, and in the endeavor te 
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valency is 1 ted to the number of strains used in the preparation of tl 
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this impression, thus corroborating tl observation of Wadsworth? that tl 
prese! of a large number of strains deereased the poteney of the serum 
vainst any single strain 
| this is undoubtedly true, the elinieal experience of Wright ) 
Sanctis, and Sheplar amply demonstrates 
It is of some interest, therefore, to inquire as to the number of strain 
ised in the commercial preparation of antimeningoecoecie serum and such 
inquiry of three prominent firms elicited that one used the four Gord 
strains, one used the four Gordon strains to which were added ‘‘from t 
to til strains from epidemic areas n numbers not stated, while the thir 
yn to the four Gordon strains used thirteen additional strains is: 
ted from cases in various parts of the country. 
n view of the absence of any relation between agglutinin titer a1 
fficieney, the work of Schwartzman’ is of interest. 
As a result of investigations upon the loeal skin reaetivity to cult 
Iti < the typhoid bacillus this observer reported that the two faet 
invol 1 4 skin preparatory factor’’ and the ‘‘reacting faetor’’ could 
consiste! titrated; that both types of factors can be specifically neutrali: 
by immune ims; and that the neutralizing poteney of antityphoid seru 
may thus be quantitatively measured. 
This work has now been applied to the standardization of antimening 
eoecie serum wit! highly encouraging results applicable SO far, however, 0! 


l 
still further 


to Type 


mm 


and with indications that its application may 


eninvococcus 


broadened 











DITORTAT ree 


tination test does not give uniform results. and is unreliabl 
lor determining the value of a certain serum against a speeifie strain 
OCOCETIS 
| ‘ 4 4 ] 4 . 
an Sil as The Opsol hadex and the complement-flixa 
( roved value in this determination, the therapeutie 
s ) ! niv lable method of a ! nl} e curative value 
ST Specihne ¢ ranism 
; ® 
S s CS alatit The treat ni md an madividdat case 
) Ss Ol Yperrenee, in ti treatment in a series of eases 
Th menmeococceus mMenmeitis Talls to respond to 
! mnet istifiablv conelnde that t] strain of organism en 
‘ SIS serum therapy. but only that the serum used is not 
rans it Is neeessarv the to Seek an effeetive serum 
s ao Db a OSS nh speemeitv against a certain strain ol 
. nN 1 arge a mib strains have been used in the 
i ni ) 
spinous mye ZA an effective antimeningo 
ach twentv-fou S Was therapeutically adequate. Potene, 
tions proved to he the essential 
~ ~<1 1 
~ ~ ~ ) Value of 
\j y “ \ lis. ( ld. 38 
| . \ ! : s Serun 
\ } ~ e ~ « , | t | ‘ With Sixty 
> s (yg I. Exy \ied 33: 107. 1921 
( \ g s Ne AY s mie f Their Neutral 
< ] Sk he t }. A. M \ 
Y 
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News and Notes 


To the Members of the American Society of Clinical Pathologists: 

The Research Committee calls attention to the fact that all manuscripts in competition 
for the Ward Burdick Annual Award must be in the hands of the Chairman by April 30, 
1930. It is hoped that there will be a large number of papers submitted. 

In an endeavor to present the experiences of the entire membership on the subject 
of ‘‘Agranulocytosis’’ a questionnaire will be sent out within a few weeks. Meanwhile 
we would like all the members to assemble their cases, including those fitting the original 
description of Schultz’s Agranulocytie Angina, and other cases showing marked evidences 


of specific injury or aplasia of the granulocytic elements of the blood or bone marrow. 


Cases following arsphenamine injections are particularly desired. 

Reports will be collected at the same time on any experiences of the Society in regard 
to inoculation of chickens with Hodgkin’s disease material to determine whether or not 
L,’Esperance’s results, namely, production of avian tuberculosis, can be corroborated. 


Finally, an attempt will be made also to sum up the number of cases of undulant 


fever discovered since last year 


Research Committee, 
A. G. Foorp, M.D., Chairman, 
322 Jewett Avenue, Buffalo, New York. 











